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so Sailisalien s disinfectin 





ice physical mis 







Sterilisatim sinfecl hf 
destruction of all forma of lefe Prions — cata Spares — Cysts of protozoa 
including spore (absolute pheno) (mest resistant 






m——— 
V 
Nm- envdord virus 
V 


Dis inferon 
destruction of ently the 
patheni «vrucYoox anisms - 


Antiseptic 
Pies ot caving organism’ 






(most easy to kill) 
Enveloped Viruses Fungi 





Gram VL Gram +ve Bacteni 
4 ee, 
Buckeria 





7 Heat 
PHYSICAL METHODS v ahaa efective) 











f Fi rni 
(A) HEAT 
(1) Dry heat 
MOA : kills by — EQ : 4 Hot araen 
Denatitration of pro Gterilisalion of 
Telectrolyte levels j^ pe levels . - all metalic. inetrumaenb 
Eg 1. Flaming 
Disinfection of mouth of 
test tubes, Cove slips, Sids - 
Eq: 2. Red Heat Temperakuyes, - 
Sterilisation vf (nowwab -|60°C for 2hxs (MC) 
qu usives tips of - (70°C for Ihr 
forceps - 3c tor 50min 
Precaudins 
- No rubber objects 
- No over loadi 
- cool it foy 2hvs before opening 
Ffficasy od hot air oven: 
Phys ical’. Tem araue chart Yecodar 
Fa: be Incaneration Chemial. Browne's tube No.3 
e Steriisahion &Reduchm™ in - c e a chomical which 
Mrd rye — hospital 
Was Bi gta ‘am OF C-tetani (bv) 
: Reduction | voluma ^ 80-85 / 5 dil: subtilis - 
We sterilise `. 
- animal caycasso) | 
* human pathological material 
* soiled beddi £ aressings 
* Cybotexi ic a. 
In an in Ner 2 Cham ogrissrem - @Latestpgnotes p 


(i) ) Primary cech 650-150 m Nlotespaedia. COW 
Gi) Secondary Chamber : (950 - NOO% a Mpe es pn odis 


(i!) Mpist heat CGU pert or cogat of poc ) 
MOA * Denaturatin &coaquiation of pom 
(&) Moist heat - ~less thay) | 


= Holder seer ae idi heat ak 63°C xZomin 
- Flash method : 
moist heat at 329 C I5 -20c — Rapid cooling to temp 213% 
7 Ultra high temp (VHT) methat: moist heat at 2t ko 7s sec 
. Coxiella. Burnet : can survive in holder method - 
Efficas y testing of skuri zation 
(a) Gin test": CSuperior) 
Pasteurized milk + MacConkey broth = Overnight => No-atid t qas- 
(bok. for the C of coliform baderi 
(b)Phosphatase test : N 
Pastturi2cd m Fio cor ay Pon) 





m) 
ww 
UE. Vanes 








^ No color enange > because — Denaturatin of Phosphatase Enzyme > er shies 5 
(c) Serum bath : 
most heat at COC tor [hour for 3 consecutive days - 
(d) Vacune bath : 
moist heat; ab 60°C tr (hour tr Sonsewhve days 
@) Inspissation «. 
moist heat d $0-85°C for hour tor Z conseu days - 
ne E ad and, Serum rs rad 


A Loefflur's medii 


- E TA 

- fx 20 min fr consecutive 

Aae N —— KOCH and ARNOLO STE RILISER 

- Sterilisation of Media :- TCS, XLO; DLA Sdanite F Broth 5 Sugursolution ; 

















Autoclave 

- Principu > ust of saturated Steam UNAI pressure 

- Mc used : moist heab ab [2°C Kk 16-20 min- (Pressure = 15351) 
moist haat ab 134 CX Smin (Pressu — 30 psi) 


| ee Us ot autodave. : 
mo MESES. Sterilization : dressings »linen 5 
es Nen sharp muc instruments 
Aqueous Solution > 
T. Microbiblogical. media 
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- Efficasy testing of Autoclave - 
Physical : Tempar chart yecordar 
Chemical: Browne's tube No: 15 Bowie dick tape 
Biological, Spores of Bacillus stearothermephillus 
(B) RADIATION 
- UV Raus: Dof 220- 280mm, - Y-rays > cdd. sterilization 
- MOA : DNA dam - MOA : DNA 
- Poor penebatin er - High penetrabing power 
- Non- sporicidal as i Gxiiodal d 
- Disinfection df biosafety cabinets ; - Used for Sterilizahon of 
hospital. corridors. * Disposable. Gloves 
Petriplatz 
Syringes | 
ov sets 5 Toley's catheters 
' sutu7es >implants 5 Prosthesis 
* Glass waves 
* kabnies5cenbacepüwe. devices ; 
/ Efficasy tating — Spores of B -pumilus Cotton swaks 
(C) FILTRATION 
-for Feat, sensitive liquids | | 
Eg . Sea, Anbdiot iden vacunes  5uqux /uxea solution > Gelabn media 
Foor size of standard Bacterial filters => 0. 45 y. 
Etfuca.cy testing - Cenatie, marcescens 
_ Brevidimonas diminuta: 
lupes - 













of DiatomamGus or 
procelain earth - 

- Shaped in the form of candles 

Eg: Pasteur- chamber land filters- 


Berketeld filtes 
Mandler filters |] 
+ 


A Ps L l a P A AA pA LLA 
- made up 





= mado up ot magnesium -—— 

- Shape in theform of discs 

Ey : Seitz, fites 
Enas carcinogenic potential 















(d MEM brana. t l [ters + (mi Dore ) 

- modi up ot cellulose coters ' polyester 
- qvaouladiz in theform ofdiscs 

-singe use 


T a 
|, | P : \ 
E I J i J 
vil 








aged in the 
- Dis advantage > €xpens 
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zs gfendigaTienys disinfection chemical =m 


FDA CLASSIFICATION 


Bacteria | Fungi Vius Mycobacterium Spores 
+ 


+ H- 
+/- - 


Highlevel + + + 
Intermedvate 
boil + + | + 
Low level -+ + |+ J = 
AICO HOLS 





/ MOA’ Coagulation of proturs 3 
dation of tels 
4 60- £07. cncentatim wd 
ETHYL ALCOHOL ~ Spint 


ISOPROPYL ALCOHOL > Hand disinfectant 
METHYL ALCOHOL > fungal. spor 


in &osafeh] Cabinets 
HALOGENS 
V MOA! narnia sulf-hydry| wsidues of 
OCEANS 


CHLORINE COMPOUNDS 


Disinfection of } Ch tablets Sodium Hypochlorite 


Water Supplies 
-dis infedion of 
infechious hæpital 
spills 
-Hospital floor 
IODINE COMPOUNDS | — Skin antiseptics 
QTinchuve Lı = 27. iodine n 
407. alcohol 
D Beadin = T; ated mtoa nubal 
corrier Poly vinyl pyrrolidone- 
honce also calledas Fovidona loding 
SURFACE ACTING AGENTS 





“Damaging meman t ' MOA 
Cotinic — Ctrimoniun bromide 
(SAVLON) 

Aniónics — Soups 


Sav lo — Chlorhexidine + Cetrevrida 
Dettol  — 107% Chlorxylono} 












I- 47. Gesol 
2-57 Lysol 
Chlorinated biphenolics (modified phenolics) 







Sjroups 

+ Ethylene Oxide, 
Plasma, Aldehyde, 
Prenols & 
Alcchols , Surface 
Aching agents - 


ALDE HYDES 
4 MOA: Alkylation ot hydroxyl, amino X 


carboxyl vesida of proteins 
FORMALDE HYDE (407.) 
() fumigation of OTs 5 wards etc. 
WW) DUCKERING — process of — 
B. antra cis spores - 
Gi) Preservation of Anatomical specimen - 


GLUTERALDE HXO E/CIDEX ~ 27 
0) &erilisati & disinfeum of anaesthetic 


pmant - 
(it) so bxoncho/ endoscopes ui 
rubber tubings enaptradwal. . 
- Gerilisation (6- 8 hws 
-Disinfedton | (25- 30 mi) 
- Reused àv — (lp (^j days ) 
ORTHO - PHTHAL DEHYOE (OpA)- 0-55 7. 
— Sam UK a cidax 
- active at wide pH (Cidex only at 
alkalina pt) 
- Less irritant 


- Better mytobadenial activity - 


PHENOLICS -GOAL TAR DERIVATIVE 
MOA: Precipitation of proteins 


DNA D 


. Discard, jars 
e Active in 


5X Phenol f * surface distention of hospflow: 


anic matter 


^ east: corrasoiveness 


- Chlorhexidine, - Antisepsis & Hand. disinfedemt 
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~ Chlor Xylenol pa 
- Triclosan ` 
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ETHYELE OXIDE/ETO GAS 


- 27. ETO *9J 4 C0; Gr Hudro chlorot luxe cay ben 
- Sterilization: Heat labile v moisture sensitive objects. 
- Beddings , Blankeks 5 rubber &plastic Objects 
- Dis > Heayt lung machines ; Yespirabse 5 dental Equipment: 


- | Cada, time of ETO Stenilization — 18 - 2465 (Aera required) 
| because ETO is very toxicqas 
- 26gpo» of ETO Sterilizer : Odd Gyde = 34- 44°C 
B Hot qele =? 55°C | 
- Efficasy `> spores of bacillus  glbbigus (pigronted variant of B. subülis) 


Disadvantage | 
—2 Toxic : * Expesuve monitorning needed becouse of iant & neural disturbane. 
— larcin lc 
— irriton 
 [nflammabu - 
PLASMA (VHP) STERILIZATION 
DODD nner A AZAZUATUAAZV AAA SAP 
V VHP - Vgpounsed H,0, PUASMIANSTERIWIZER (STERRADS). 
J 597 th, Gas - - Temperature — : 30-60°C 
das > Creation of vaccum - Gc time. + 60-%5min- 
2^4 step ; Introduce qas - Efficasy ` pors of 
Z step :- ElL cto c radiadon B-Steavo thermophilus 
- Use . Sterilization of 
hoat sensitive, metal (or) 
Radiousaves Microwaves a vscital dudo 
- Releases — toxic O, radicals [*. Plasma sterilizer.should be dry] 


(interfere, the metabolism of 6rganlsma) 
SPAULDING CLASSIFICATION 


J Dr E-H Spaulding divides into categories based on the risk. of infect involved wtth 
their us- Ad 
J There are 5 
(a) Critical: 
- enter sterile tissus of body e varcato of kody 
- Sterilized" before use. 
Eg: Surgical instrumants 5 implants 5 prosthesis 5 catheters 3 
laproscopes > Foley's catheter 
(b) Smicritical ` 
‘omtacts with mucous membvane & loytaks in skin 
- GI Endosco 
E ei ss ai Stertlised or high evel of 
Cytpscopes ore Pen rem 


Anassthatic equi — : 
Oral K Redal j omoters > Intermediate Wel of distecti™% Votespoediaccom 


© Nen-crihcal © 7 
“contact with intak skin 
- Hethascope 
ECG Electrode 
Bed pans 


EFEICASY OF A DISINEECTAINT 


U) Phenol co-efficent ` EF Ties com with that of phenol 
- Sertal diluttm ef the n2w dusirrrects & alsothat of with phenol 


cach of these dilutims add. standard Inoculwn of S-typhi or S-awreus 
after every Smin we will Subculture inwa dlid madi - 


Weuulll-fing gut highest dilution of the now disinfectant ag well ag of 
phenol which kills oganism in lOmin 5 but notin Smin 
dilubions wil be calculated respectevely 
determine vatio 
finally we findout the phenol- coefficient 
V if phenol- coéffiuent 71 => > effiasisus than phano] 
phenol- coefficient <1 = < efficosious than phono! 


phenol- coefficient =! =? Equal efficasivus 
TESTS: 


I. Ridgal Walker Test 
2. Chick wortin Test — ketter 9 Superior test 


Because it's more realistic 5 along with Saph-awreus 5 5-typhi, wealso add 
37. sterile feces in this test 


[ —HÀ 
A ——— 
— = 






LIGHT MLCRO SCOPE /OpPTICAL MICROSCOPE 


V Leeuwenhook introduced simple microscope 

v alsoknown as Bright field rnicroscope 

/ Jansen — introduc Compound MUCOSCOPE - 

V wavaengn ot light used  500-550nm : 

v Conaanser * (b CS | 

J — light ough to sru of Stipe poses 


(1) Objective lens : mounted on revolving Noe. 
Scammer (ons — 4x 
Low dry objectivietgpg eiere 





High dry objective ans — 40x pam Nat /. | 
oí b leng. — l00x s Ve due jd de 


(2) Eye piece / ocular (ans 


— (Ox 


INAL MAGNIFLCATION = EYE PIECE X OBJECTIVE LENS 


/ Resouwbion of ight microscope : 0.2- 0° Spo 





DARK FIELD MICROSCOPY 















* Used (or obsewi zn bacteria. 
4 »piroc 
: d lans has 

À l Cen stop 

T Ole | 

À ; Object illuminahon Py 
VA hallsu m ot light 

Reto cted ght reaches 






FLUORESCENCE MICROSCOPE 
* Fluorochromes (fluorescent oe 
Qe 


—»Fluorochroves 
Cmiks 
visible ahs 
wowelengy 
* Fluorescent 
° Auraming 0 : lc, ' 
- Rhodamine B Stains Two aca 
© Acridine orange  $5/ ds DNA. 
ate 


' Lissaming Rhodamine 


"oC 


eril light source —>uy light 


tation filter : ay m 
e Pas SRL object 


emits E 
* Dichov(c mirror > a mM 


longer A Might 


Shov- 





PHASE CONTRAST MICROSCOPY 
V used for unstained. AAN. RIMS 
sp "er : Pi fgets. 






V visualisatibn 


anisms5 . MU Wu 
V High coast image wy $2 4: 
J Chances in phase of light } | ' 









Y Introdusead. by Knoll & Rustka 

v Electron. qun generate &? gf A (0-005 nm) 
J It has "vaccum 

V Elechomagnents -> Focuses the elom 
Transmission EM: 

« to visualise, internal Suctuves 

* hansmitted elackyons are vedleved Ma 

+luorescent viewing seen - 





scanning EM: caren 9 
to visualise Surface 
Sduckuwa 


* back scattered elere 
üre veueved mswen — 
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STAINS 


(2 Simple st 75,4 2) Differential staini 
Eg ` Methy bluz Eg: Gram stan 
Acid fost stain 
GRAM STAIN $ _ EN 
/ s by Hans Christian Gram d» T S a M dn a 
S | y B 
(1) | Amin Crystal violet/ methyl violet / > ri > t n h 
Gentian violet > oco + ay 
(2 Movdant- Iodine | 
(3) Decolowriser > Alcohd/ Aceon we ru | B 
& Alcohol - Acetone > o——— ap i 


(4) Countarstain — SAFFRANINE / ! , 
BASIC FUSCHIN/NeubalRed 


V Gram tve (jbopla&m — more acidic — Binda basic stain — stain better 


V Gram rve Cell wall is thicker —?$0 Yetains (P stain better 
V Gram -ve cell wall — more lipids > Get dissolved by Alcohol / Poem 


MORPHOLOGY OF BACTERIAS 


T Staphylococci 
173 | 


J Envterococcus 


V Vilmo (curved) & 

4 Prevotella 5 fave 

V Pp mons Vea 
nella 

V Bacterodes 









J Campylobacter 
V Helicobacter 
Y Spivillum 











4 Hemophillus / Rickebssla. 


G aum. "€ To We, Coccoba -illi 
Y Brucella Vv franaglla Vv PCEPIEEDIGAELEY" 
J Bordtdla [s Chlamydia / Pasturel . 





leads to pore formation 


V Vellimella 





Gram positive rods ( Bacil - 
J comjpackerium 
V Mycobacterium 







V Baullus 
V Clostridium 
Anatrobes 
V Actinomyces 
V Nocardia 


[ptam 





AhaeYobes 
Branching Rods 






V Bifidobacterium 
f ncn Anaerokes 











e Listerta 
* Lactobacillus — Anacrobs 








Mpe fan pad oae 







ACID FAST STAIN 





/ [St — Ruud Ehrlich e A 
vV modified L NEELSON (2N) Stain eoe] EJ Es 
Carbol fu — Decolouriser nts SES 
(Basic fusin In cheno) 20/ HS, 1 aya e Cat 
Hier picric ^c 
| oy Malachite Green 


* Here. the (ounterstein 


Methylane bua _, Retain Cirbo! 
“Acid fast studies Py chen 


tially acid Hst Aud fast (207. H2 SOx) 
(1) with ~ Hz 507? M. leprae - M. tuberculosis complox 
Oocyst of Pré St ~ Atypical tmucobaderta. 


por 
DU ptosporidüum 





(2) with 0-5- 1% H5S04 — NCÒ: 
ne hoon 
Legionella, micdacei 
Taano. ooust 
(3) with 0.25- 0-5 7 H, S01, — Bacterial spores Leyaditi stain 
Head. of sperm 





IMPPEGNATION STAINS 


4, Tm i Levaditi te tissue 2. Flagglla. ? —— ERY Stain 
se adon 


Fontana 3 for films 


1 m > ] 
ry | 


= E 


Sudan a Black. stain Vau Matar granulas - 


Silver impregnation Staln 





Opeda Stain 





esent in Comy baderias 
Stains sip A grils : Stained by 
 Folysacchanida granules Albert 
Neisser 
Stalned by loding Ponder 
V For spot | 
ASHBY Modification of Schaefer Futton stun 
Reagents used: 


SAFFRANINE (‘Stains the atopiaa 


t 
gram - D) nonon, PE 


MALACHITE GREEN (tains tna Spre) 
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CL ASSIEACTIDN OF BACTERIA 
Bacteria 
Phototr Chemobtpha i 
yiwe alin oon Undargo chemical rachiors 
from suns for“ Sunthasls of energy 
Autotrophs Hoot 
Utilise atmospheric gases - Require T 
omanic compounds 
- most comm ori. human 
commensal & pathogen 
a known as 
hemo organcbopns 
CULTURE MEDIUM 
* Louis pasteur : Established moth. requirement of bacteria (Minimal, Req: C&N) 
i Used. Lau "eda 7 broth : 
Ady ` Rapid growth - 
Disadv: Growth seen as turbia l 
' Robert Koch :uxd Slid macha 


SU, 
Adv ` Tdentifccation can be dome by cdony morphology - 
DisadV '. Takes time Tor con, erba P YY 


SOLIDIFYING, AGENTS :- 


1. Adatin 2. Faar- Agar (Chinase quss) 
- derived from animal bone & hide - Derived from Sea. weeds £ Red alyas 
- Potein in nature - Polysacchavida tn natwe 
- 167 UML © 707. > Agareee 
- Disadv ° 30%. pa bh 
(4) Protedised by several bacteria. * Iovganic phosphate + Ca? salts 
| V - Advantağover Geath: 
Liquatackion of modia. 4) IT's INERT 
@) Solid only at temp <24°C * nothyclyolysed by bacteria 
* contains no grousth promoters 


* provides No nurim - 
2) Aid at 442°C &wwults at 793°C 
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e Soft Agar: 


- Cont. agar is vcduted to 0-2-0-5%  - Stabinoculation of bacteria in to medium 
- use: tp test the moliy of bacterium 
J (after tow hours) 


Hence called Motility Test Agar — Opaqua line of a Whole mediun 
l gd e musth becomes translucent 
e Semisolid in nature 4 








- + Transparent NON MOTILE MOTILE 
- othar method of tating motlcty using soft agar: 
— S TUBE T ES U- TUBE. 
Subuutuve tom. mp A. 3 — Subculture um te end 
Dread outer tu. awe opposite to sitcot inocula 
Recovery of colonies 
"dv 
Organism is motle. 


«Firm Aqar 
-amt increaxd to 5-67 agar 


- mrd 
- Üs’. Inhibition of swarmi 
- Other mathods of Swayming inhibitu 

* CLED or Mac Gonkey Aci 

Ce (usta lact Elacho 
x Add > Alcohol, Boric acd, Bile sults, Chine hydrate, Sulfonamides Sodium azide, 
Surface acting agents. 

- SWARMING BACTERIAS- 


aed 


ram positive, Gram Negat ye, 
gam Ta 
: B. cereus : P. mirabilis 
: V. alginolyticwm 
vV Other solidifying agents ` - V. payahemolyticus 
e Scrum 
TYPES OF CULTURE MEDIA 
* Bimpe or Basal media. 
- Source of CLN 


- Nutrionally non fastidious bacterias: 

= EA Feptomie W ater Telegram - @Latestpgnotes " 
Repe uer + moat exback- — Nutrient broth Ml E 
Peptong waker+ meat extat + agar —> Nutrient agar : pe fan paf oae 





- Mc used «mc: 97. 
- 5ml sterile sheep blood 
n 


95'ml of autpdaved nubient 
agar cooled cooled to t0~-+5°C 


2) ae 0 
vi E shup bod 


Ob ry --— numen tagar 
cooled. to 70-45°c 
3 containing enviched. medium: 
d -DWenstein* Jensen modium 
- Dore eaa medium q mediun 
Tor Lapse sor pl 
A nadiu 
Slope >C iphthar ial 
- PPLO' broth / agar — Mycoplasma, 
D Pleuvo pnaumenial (tke organism 


ENRICHMENT MEDIUM - 
ts A liquid selective media 
zi Ea: Alkaline peptone water— Vibrias 
Slanite t- broth — Salmonella, shi 















YUM - 
: indicator agent which 
Pah tire colony wa o pot 
bacteria. 
Hac Corkeu Agar : « Neutral ved 
Tc es « Bromo | blue 
h Leifson. meda: Bromothymol blue 


TRANSPORT MEDIUM - 
- Venke turaman Ramakrishnan (VR) 
* Vibrio 





- Pikels modium : S. pyogens 
Wycolate broth : Anaarokbes 


Thiog 
- Cary alr : Universal Stool bonspurt 
medium 
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‘SELECTIVE MF P P 
* USE acne. 
inhibit 4 n unwated bateria. 
favours qvowth of wanted bacteria - 
in pH 
timum pi for c bacteria. + 4-2- 4 
paimum pH To vibrio : 6.2- £4. 
: TCRS madiwn 
(h Aadi antibiotics '. 
Thay martin medium 
tamen + Colistin + Nystatin) | Neisseria 
* Modified Thayer martin 
(Vancomycin Colistin + Nystatin 
Trimethoprim) 
: PPLO medium — copas 
(Pencillin ) 
c) By chemicals ` 


MacGnkey mediun: 
- Contains sodium taurocholate 
- Selective Medium qvam -ve barù- 
DCA Medium : 
~ Sodium deoxycholate added - 
- Selective tov A ynovella Siig dla. 
WDeoxy cholate dbute Agar) 
x fottossium Cellurity . 
- Grnyhacketa, — yesistant bo 0-3-0-47/ 
Fotassium tellunite 
s Bac p madum 
x 4-10 Sat 


- All staph are resistant tothis umc of 
Salt 
- Eg SHE Mic aqar 





Q) 





(d) by 
° ohh methylane blue 
Selective for dam - -ve bateria 
* LJ Medium — selive fov Mycobacderlá 
L> Malachite green 
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MEN 


We frar paf tie 


DIFFERENTIAL MEDIUM 14 
of bacteria can be differentiated 






V Based onthe colony morphology /colewx , gr 
Eq :1) Blood Agar 





vernos tupes Lactose-fermen tin v/s Non lactose. 
SEL, ea qram -ve, foment 
- P hemonga (ear yum f PINK. / MAGENTA 
congre "eror | 
Y wer cage uio erneute, 
al wou wee are we cor 
ob the cores and fe meda, 


UY Termuntin vs Nom s ur fermenti 
Yellow 


4) Mannitol Seit agar? 


- seleckive mediam for Staphylococci 





Mannitol fermonting Nom- manitol fermenting 
Y | 


YELLOW PA LE 








5) CLEO Mediums OAE 
- Geteing Lactose Electrolyte | 
ficient Medium = -uga for dittermtiating 
- Isolate urinary pathogen Ubi isattion ef &tucose 
— -iFutlisatien Aerobic 
(t Lactose fermenting Non Lactose = Oxidabive Utilisetim 
j omenting ~if utilisat Aerobic ¥ eani 
Yelisw i = FERMENTATI VE. Ubilisation 
Pala -cmtitng Glucose + Bromo thyyrol but 
Cincar) 
- Semisdid media. 


— Hugh- Leitson O-F Method; 
= | | Oxidative Utilisation * Utilise Glucose as C Sowrce + Aevoloea 
: Pseudomonas Aergoni 


Brucella 
Bord etella - 
i i | eon OGilisalbian s OEC E. Coli 


EnteDbac - 
Ferm Oxld. bi orn Ute P ag SourceofC. ph) 


ls COW 
We fan jd ace. 
Non fermenitess ELcnibltve anatrobes 


ANTIBLOTIC SENSITIVITY TEST 


* Cayried out tœ dakermina which antibiotic will be most successful in beating a. bacterial 
mledi in vivo 
Standard inoculum of test bacterium s — 
* Special suspension of test bacterium with specified. turbidity , Expressed in tne form 
of Mac Farlaud's - (Unit for ex pressing the turbidity of backarual suspension) 
* Spachophotometer : «used. for meascéring the turbidity of Standard Inoauum vf 


* Temperature fy incubation 1o0f antibiotic — 35°C- 37°C 
Time. of result Inte pwetan) Sensitivt 0j test — 16- 18 hrs - covernight incuba) 


_— dilutim method 
METHODS OF SENSITIVITY TES — disc Ais 


DILUTION METHOD C Reference motho) © T5*/Episilomater test 





ay dilution. Broth diluhm 
(solid media) Cugquid mecha) 
Microbroth test Macrobrotn test 
(pell plates) Ctest tubes) 
Broth dilution methods : Inter pretation of Dilution mathl: 








-Medtum: NUTRIEN T BROTH 
Eg: UTI — -Cdi — Ovenight broth culture tre 
a 
Standard ino adum. 


-In macobetn dilubim methal, ue will take 
game amount of Nutrient brotn in sertes of 


-RESLSTANIC : MIC 7 Breakpont value 
- SENSITIVE : MIC € Breakpont value 
ifthe whole process done in petrt dishes 
=> miaobrotn dilubio 





7 Gunbuxsome, & laon ous 
Latag — Fasttdious organism an't 
» bCetested- 
















yg /mi 32 n 5 4 1 ^ marii) = id 
i a 
TT deubling dilution of antib- ar dilubion metnod : 
Mas ek nutrient adjusted muller hinton 
ar 
M 7 sertal dium 
Cntvol rn | 
lof standard ino- Add stundard in 
ed er test Cubes - | 
i Spread it 


"3 rube overnight @34C 

Look-fir «te lowest cmc. ofantibiotic 

prevent appearance of colentes 

Aeris 

(a) fo fastidious bactertas also 
Telegram - @Latestpgnotes (Muller hinten 0 ain > l A 

(b) For anaarobes (Wilk n t » co 
- Disadvantage. Cumbers Mpe fes paf ae. 


In the above. i 
- control: max (max tur bitte 
“As the conc tes (14) Turbidity Vs - 
« in pm — no turbidity 


miniMwL inhibitor amc - 
(MIC) 


DISC DIFFUSION ME THOD 


Kirby Bauer disc diffusion 
~ MC method In use 
— Mezuum: Mueller Hinton 
(57 bood if required ) 
- Standard, inoculum of 0-5MCF turbidity 


Y 
Usiry a. sterile cotton swab, the inoculum 
s Spread. ento the MH Ajar medium 
RP 
Laun — boeker la 


Discs impregnated with single standardised 


conc: of antibioties) are placed 
onthe swab inoculated 


petrip B 
Ovemight tncubatian 
Y 





Zones of inhibitim Seen. 


Measure K compare with standardised 
tahblabs 





ie =e ess em — 





Advaniog, : very easy to do 

Disadvan PMC can't be plokerminad: 

4. DISC DIFFUSION METHOD is 4, 
QUALITATIVE METHOD 


Stoke's method. 
- only followed iN certain Europian countes 
- On tha Some plate = 
Antiloiotic disc 
Girl stain 1 incubated ac 
Test sbaun Same UMALLIN 
s. here thare ts No need ot any 


tables to Compwe- 


e 
sore ig da ay 


E-TEST (EPSILOMETER TEST) 





— usmbinakbien of dilucus e 
disc, diffusim method 
- medium: Muller hinten 
Aqar ( +57- blood íf vequived) 

- Standard, inoculum of 
of O.5 MCF tur bidi 

“Instead of disc, Plasti sips im 
with graded conc. of antibiobis - 

- where, the Zone of inhilation, intersect 
with plastic strips, that will datermine 
the MC. 

- £asy to do 
- Quantitative test 
Disadvantage : —, 


Go tor dilusi dix diffusion 





Telegram - @Latestpgnotes 


Ve fian ju sf 


X 


= yaclerial cell sfiuclue a 


“Kingdom : Menem ( contains unicellular prokanptes) 
- divided, in tp Zdomainz 
rm 
Backri Ay 
acker L - 
Containg . EUBACTERIA Contains: Archat badena 
CYANO BACTERIA lnot pathaenic in human) 
Cavows in extreme condubiars) 
alsocalied ag EXTREMIDPHILES 
Eg . Thermus aguas 


PROKARYOTES V5 EUKARYOTES 


PROKARYOTES EUKARYOTES 
1. Nudear membrane, Absent Present 
Nudeolus, histeres 
2. Cytoplashuc membrane. Absent Present 
bound. organallas 
3. Chromasorna Single, arcular Multinle linear 
4: Extachrorrosomal DNA in Plasmids Mitochondna 
5 . Mes0somes Present Absent 
6- Ribosomes 70s ribosome (305+ 5G) 905 -? 60st 405 
3. Cell wall Muramic aud is preset | doesn't contain muramic 
în cell wall acid if cell wall paat 
9. Sberols in cal membrane. Absent Die sent 


Bacterial Celk Soruchsre. 


Le - Caul wal csntauns muyamic acid 
~ -Cal meambranz. coanot artan Sterols 
- Gytoplasrn > FOs ribosome 
membrane bound orgardles absent 
-Mes056m23. invaainabon of cu membran. 
Site "do Repivaboy Enzymes 
= Single Circular DNA 


Com pack CAPSULE 
- Outer layer in some = GLYCOCALYXK l 
diffuse "NE 








= Flagella : for motility 
—Pillc 
EXCEPTIONS $ 
Se hacteria. contaln 2 chromossma < Vibrio 
Leptospira interragans 
Brucella 


Lacks Cell wall : MYCOPLASMA m - GLatestpgnotes Jumpra mium : 
(dl membrana haa sterols > MYCOPLASMA 3 (Docker of TWicreoiolk ) me 
Lack Muramic atid in Cell wall + CHLAMYDIA x We fas ff ode 





GLYCOCAL Y X 


V 2 types. 1 Capsule 
: ao erm 





CAPSULE 
- Wall defined (ayer 
- Polysaccharide In nature 


~ An i b 
- Prag preon 


- Most important virulence factor 
- Repeated Subculture lads to 


loose of Cupswi2 Known a3 
Smooth 


- Capsule Is arrtigenic 


- On mixing the Capsule with 


Rot capswiar Ab lads to 
SWELLIN & OF CAPSULE 


— QUE LLUNG REACTION 


s d i 
: ew 


"a 


Lont stained by Ĝvamstain 


- damonstaiim can be done. 
by NEGATIVE STAININ 
( Induatn k / Niqrosln ) 


~ Capsulated, pactertas ° 
Yersinia. pestis PM 
S- Preumontaz. Seng 
V. Para hemolyticus 
V. Cholera 0122 ] Very 
Grop ABCD of p-Strept -Smrt 
Bacteroides Tagilis Q 
(Zwitter ionlc Capsule) 7 
Bordetella pertussis g 
(Non antigeni 
Want cpa) 
Klehsella - killer 
B- anthracis p) - Ahd 
(Polypeptide ula) 

Merk | a 


Clestidium perfri 2m 


Rough variahon 


-Capsule 


Tele gra 
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~ loos ill demarcated layer avund cal wall 
- is pc innate 
- Whena Group or prie rh toy etur 
produces ‘slime, the slime abs co 
& town BOPI y ected 


x ant) phagoay iio 
* adhesion 
x mechanical kurrier tor antimtaobial erty 
fy: 3-mutans 
5. epidermis 
P - Qaruginosa 


CELL MEMBRANE 
yn oneee 


- (t5 a phespholipid bilayer 

i Sa es i " 

ponsibla for uptakaof myptrtents 

~ All the cytochromes, sp. chain | £24 mes, 
Synthetic enapres of cellal are praen 
at the Ge of Cell membrane . 





























“Produced wider extveme conditions 
- Zgenera undar pathogenic bacteria thak ave 
Spat forming Bacillus, Clostridium 
| J 
- Non bulging Spore ] Ing s pores 
E only fin k soil culture, fis ak adie & 
tn haman body 
EXLEPT : Cperfrirges 
- no Spore in human 
^ STRUCTURE OF.SPORES* 
1 Gre ? entans genomes of bacteria 
goutte enzyme 
Stored energy as áphesphogtycerate 
Calcium) Aipicolinake C heat resistant) 
2. Sporewoll4 Suxroundas tna wre 
Ofpical peptidoglycan structure 
forms the futurewall of vegetative bat 
3 Spore cortex’. Next to spore wall 
Atupial peptidoglya@n Structure, 
THICKEST LAYER 
HP SPOE Cat ` Made up of Keradan. (i 
give Resistance &. che 


tom 
5. Expsporium* Lipoprotein in 7% — 


CELL WALL S 
- mada up of peptidoglycan cross-linked by peptides 


GRAM POSITIVE CELLWALL GRAM NEGATIVE CELL WALL 


1. wWG0nm thik 4 10-25 nm thidk.. 
2. 50-100 (ayers of mureih 2. 2 layas of muxo. monomers 
T cross-linked to each other aos Linkadto each othar DU 
y vie 
3. Aromatic) Sulphur containing a6. — | 5. All types of aminoaads are 
absent in celo all pieeent in Call wall 
4: Contains Teldhoic Gad à. Teicha acid absent 
5. Spedal struduyes Absent 5 Spedal structures like 
- Outer mambyana 


- Periplaamic Space preset 
- Endotoxin /LPS 000000 
V In qvam positive cell wall , 300000 


N- Acetyl Glucasaning, 
- muxein monomer contains 
N- Aceku| murami acid 


- âttached to vor. N-acetyl mMuramic atid, there is a "letra peptida. 
which are | cross? linked to Each otar by Fontapephde CDSS bridges 
~ Crossdin king maintains integrity oA cell wall- z z 
- cross-linking is meditated by —? peptidase» & “hans pett e 
J ^d 4 f — binding proteins / Pap) 


inactivated by Blada - 
/ Rola in adhesion ur ue of cellal 


Y Cell wall tuchoic aci are Folymers of Ribitol phosphate. € 


v Cell membrane teidhoic au'ds (lipoteichoic ands) TARR A 
L, yms of GLYCEKOL PHOSPHATE ds 


Ingram ~ve cel wall. 
- The cell membrana beneath cell wall 


TEICHOIC ACIDS 





1 
Us a pho spholipid bilayer 
- Wstaw tne cell membrane ` Periplasmic space Containing 2 layers of 
MUTAN 
- Outer o periplasmic space — Owkermembrang. phospholipid bilayer with 
2 proteins 


Inteqral/ &yuctural protuns Roving 


Telegram - @Latestpgnotes 


~Embeded in tne ouber (af let of outer membrane ° Lic ol Hictespuithc-con 
x ltir t 


LPS [Endotoxin T 


M -z Zparts ` 
) Lipoid A * €mbedad Mm tha outer membrane 
actual. éndotoxic activity 
inne most part 
J Oe polysaccharide: SheyE chain of 6-0 Grbohydralces 
Unique caxbohydmabe present over hew 
1-KDO - Ketodeoxy octanbioc aud 
2. Htptose 
cos $2 3 O/Somatic antigen * Oukermest part 
d Polysaccharide in "atte 
most variable part ot LPS 
Moa: 1. Adavates alternate Com plamant pathway 
2. Acivates tne tissue factor 
2. Induces Cytokines velauge FOM innate immune os wooonono 
cells onthe M madophag, &dondritc dis — 7 men 2208 


Toll dika Receptors- 4 CTCR-4) aye preset 
v 





it recognise the LFS 


Byam ~ve badenal infection releases LPS 
& binds to TLR-4 





Activake nuclear uis id factor (NF-KB) 
Relogses cytokines (lI, 6, TNF) 


Phaymacoloaical effects th endotoxin tn humans 
- Fever-° Moesteonstant effect 


- Fallin BP 

- Increases ine vascular permeability OnLu Seer) with & 

- IN creases the expesston of adhesion moleu/2. | E anu tdi 
- |navasuulay Coügodatye) — DIC — Shok 


ENDOTOXIN EXOTOXKIIN 
- opo saccharide in nature ~ Prteirs/ polypeptide in nature 
- Present in the cal wallot — 7 Seyetez by both Gram ve & 


6 -ve bacteria Gram ve ia 
- Released or ysis - Adbively Secreted by tha bacterium 
- Heat stake | - Heat, labila 
- Onttaen- c r antigenic 
2 Gnd be tbxoided - bod nA > used. ag Vicon 


> Large amounts are required - Minute amounts (nq /W4) car, 
Sez, their pharmacological feen "SRA Chei pharmatdotcola 
es 


p : 
- Constant effe -Variabla ef feds - : Votespaedicom 


EXCEPTIONS: 


21 
1. Listerta, Cqram t) hag LES In cell wall 
2. Potulinum toxin (exotoxin) — not xareted b (um , it's only released ON 
the lysis of PM DA cbercum) 
te sate assou (LAL Assay) 
grams ot Endotoxin’ in clinical Speuran 
- LIMULUS is @ HORSE SHOE ~ , and, itis badycaviby conn amebocytre - 


Limus Ame 
- detect rte: 


We apex amboy te 
genercte sake. 
Y 
take a dvop of it. in toa. slida 
if Ute. dirucal Specimen Contain a 


veru small amount of endotoxin Lysate shouss 
Coagulation — Indicatz pant ot qvam ~ve bacteria 


FLAGELLA 

- made up of repeating Subunits of tne protein + Flagellin 

- 3-20 (ong & O. Olu broad. J 

- Parle : co anciano in abe 
* Filament 


Hook 
* Basal body. Made up of rays that Is Gntingusly rotated = 
by a proton dependandent i BN v 
This rotation is tensmat&d to flament Ing the motility £ 
- In qram -ve bacteria , hasal is mada up OT M S, pL 
- lo qvum tve bacteria, basal 


KS nade up of US 
- Distribution of flagella 


Monotrichous > “Sr e Flagellum atone pola 
Eg E, ibvios, calde y ALTUGENOSA 
Lo photrichous - multiple a at ne pole 
H: pylori , Camylobacter 
Amphitricnous Pagel (m. both the pole 
a CGampylobucter , Spircllum 
Peritvichous >? Gila. dll over the surface of the bacterium 
F3: Bacillus, Clostridium 











anterabacteriacea | 
Vibrio paraheamdyticus Con solid media) REPARA 
Listeria Conly at 25- 28°C) 
Endot lasellae * s- 
-fund in periplasmic Space — 
: preb ent in spirocheles Telegram - @Latestpgnotes 





E Vctespacdiaccom 
. Vie fan jaf i. 





Demonstration of flagello. 


E ——————————À 





Direct method Indirece metal 
a) Eleron Micreswpe 4 Hanging drop 

C) Leifsov. € Ryu preman 
Impregnabon Stain 


| 02-857) 
£j: motility test agar 
Cragle's tube 

U- tube 





Plasmid. : 
-Extbuchnmasomal double stvandad DNA 


E Need 
n aytoplasm 
p -kO plasmids may be 
went in a Ligerim 
M iN for life ai a aata 
t ot chrómosom4 
Tasia rini with chromosoma 
= Ramas EASOME 
-AI( plasmids tansferred 


cde 
caly mid Yans- 


D 656» OD fed rg ibus vla. 


That is the one di tra ganes 
help in formation of sex pilus (conjugation) 


Classification of plasmids 
x Based on transfer 


Conjugative 
capable ofboth vertical & 
horizontal bansfer 
En: E/ Sex pasmid 
R plasmid 
Col plasmid. 
x based m thar Tunam. mediated 
- F/ Fertility plogmid > Conjugation 
2. Resistance plasrud? AER to antibiotics 
3. Col plasmids > Ende kacterioan 
Cantibiotic (tke 
which Mly kill vlattd Fucteria ) 





—— - owe 


Non- Gonjugahe 
Only vertical transfer 
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pes of moti 
- corcksarew) motility > T. pallidtium 
- darting / Sheotingstar ^? Vibriot 


Campylobacter 
~ stately moti ^? Clastridiwn+ 
Ay motilaby d 
- end toend aa: ^ x "€ 
- Olidj dira motis copas mM 
Note) 
Twikching motility 7 Etkenall 
gry Mig nofulla 


Differential m 
Non motile ak 3796 & 
Motil at 25-28°C 
Fg : Listeria monagyto ge 
Yersinia ente rocoli 
Yersinia addc die 





Pili /Fimbriag 
- protein in natwe 
madd up of 
PILIN 
- Types of pili 
Common pili 
- mediate adholm 
















- tespensibla conjug ation 
- Qmm ve kte Baccara 
- bacteria pr dne FPlosmá. 





Can produce 5 





pili 





Examples of Packerlexin 
- Eli Shigella. > Colicins 


p. nosa, * Fuocins 
Kb Klebacins 


4. Metabolic plasmids ` 
Synthesis enzymes for metabolising 
Spedi. substrate : Urea - 

2- Virulence, 
ence» speual UET 

: Capsule — Game 
Toxin — ABl 


ar COW 
— AW Uy pan pet nte. 


Primary machaonism of gore. transfer 1. Fansformatio 
2. Via bactervophage 
z. Conjugation 


TRANSFORMATION 
` uptake of soluble DNA $aqmants inthe enviorrement directly Unrough cell welll. 


- I5t demonstrated by + Griffith c = 
t G0-0 
LG 


L 


6YL ° Strep. pneumoniae 
- DNA bacteria undargo (ysis 
1 ! 





DNA Fragments relgased. into the envismmaent P-P 
y 





Live bacteria takesup the DNA through cell wal! e CA 
Inesrporate in to tne gra 
- Ability & takeup DNA through the cel wall —> Competence 
— Artifisaal tans mM — fread tansformeatter) — Use: Genetic Engineering 
VIA BACTE RIOPHARES 
V Bacteriophasa : viruses that infect baderia 
Y these are spectfic t certain bacteri as 
J they will bind to the receptors m bacterial cell wall 








FR, ATO GOs) Le ans M" L'SO&SENIC CYCLE. 
- Ingect pag ON ^ | "  Ingest phage DNA into bacterial 
inko bacterial c» p Cu Sid pin d 
CYTOPLASM ee Y 
— Phage DNA get integrated in to 
Mekakolic enzymes arcused to bacterial “chrtmosome 
synthesise phage component This phag DNA is caMedua `. PROPHAGE 
J of Thus hackarium ts known 43°. LYSoGE NIC 
Assembly of daughter pha Y BACTERIUM 
+ $^ Exposed to uv/ Nitrogen ustova s 
Lysi of bacteriw” (6v) 


J So(ngiwus even spmtancoualy 
Infect now bacterium - i 
Phage ONA disintegrakes tromtne bacterial 


CANON Some known AL At 


i m V lolespaedisceom. 
enters the Lytic 5 Me fuos pf ae 
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V Phages which only can tolls) Lytic agda > \lirulent Phage 


. Tl T2, T3 
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of E.Coli 


J that can ‘follow both wee : Temperate 
ina "Lambda. phage of Ee T 


J 2 mechanisms of gene Sfer Via phages 


à) ic Conversion) 
b) Transductim 









LYSOGENIC CONVERSION 
Pro it sef gues a Yuu proper 





ty to the 
ic Dacterium which gks expressed 
zi Toxin production (Phage madiated 
z= toxins) 
1. Diphtherta, toxin 


( 
2. Choua bot EZ phage) 
3. Verecy to toxin [E REC). 
h. Panton Valentine leukocdin 
( (5. aureus) 
ic toxins ^& C (3. pyogenes 
6- sy rie —€ C&O : 
úi) Antigenic Variati 
E kg sais 






— et oe ee eS 


VIA CON JUSATION 
- via formation of sex pilus 








TRANS DUCTLON 
-Bactertal ave bansferred via. a phage 
trom one Eacberiam to another 
-2 tpe 
(SENERALI SED SPECIALISED 
TRANSDUCTION — “TRANSDUCTION 
=» ma ade 
NF] Q ^ o} 6 9 
occurs in Wwtieiydt -~ Occurs in Lusegenic 
> dut fp can 4 didt 
assembluy(due 60 ° duo Co dofective 
packaging emo? | exciso during 
' Can be mediated by % inducbon of 
virulent /tempunte. prop 
Phage , MA by 
a.temperake phage 


- dua presence of F plasmid /sex plasmid / Fertility plasmid 
P C also "dine d F Factor / nef factor ) 


- Ft Encterium : F plasmid, is present 
F^ bacherwn : Fplasmud. 16 absent: 
A Simpl conjugation 


Ft F- 
(o0 to 
(oO} Lo) 

( oOo 
oO oo 


V 
Both the hactertwn thereby, gets the ab ility tof m. sexs 


- first demonstrated by Lederberg & Tatum om E Coli KI2 staln 
Ft bactertwn + F bacterium 


Sex pilus formed. by Ft likea bridge to F^ 
One sound of Fplasnud get transtfered.to €^ bacterium 
Y 


Both bacterium produce amplimentary sand to the Singe strand 
CPeDALE Strtind ) in them T 


Ve fiar jaf eae 


B. High freequency Recombinant Conjugation (HFR) 
- E plasmid, is integrated withthe Chromosoma CEpisome) in this bacterium 
" rd with F7 
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Sex pilus formation) The chromosomal gerus are the. 


initial ones to get tansffered 
Y 
only some chromosomal are Before tne complote strands 
gti, bansffered (not ter — 4  transffered citar tre sex pilus / 
plasmid. genta] to F^ bateria Chiomosume itself breaks 
WV 
Recombinant F^ formation 
Be Equation 


—? Recombinant F^ Hfr + F= Hfr+ Recomb. F7 


ie the Hfr state is reversible 


P m 


| H(Y 
C HER is reversibla 


| when the F plasmid ts disintegrating fromthe. 
fec bacterial chrovnosomz. it takes away Some 
co chrovnasoral. gengs next to the Si of Integration 
1 


and tam F’ plasmid (Fprüme plasmid) 









F plasmid (independant of chromosome), 
Chromosumal gene maxo site of F plasmid 


" intei) 
Le F+F = 2F 
THE TRANSFER OF fF’ = (SEXBUCTION 


D. R Plasmid [R factor 


CH 


F Plasmid + Antibiotic resistance ganes C Y determinant ) 
nowthis F plasmid is knoumas Resistance transfer fado 
° Transfer of R plasmid via Conjugation u 
V -— 8 
MC mechanism of spread of © d= 
antibiotic vesistane: de 
-first damonstrdxd n Shigela 9 
E. Mu 
NOTE 


Folasmid + Gacterioan (Antibiotic like proteing tnak Kill related bactena) 


- The nature of Gans Ng prirtiptes Diehl dem crébabtd oy Pus o 2 
- lancterio phage Was first duSqbed by : FW Twort — N j eee 
name coirad « De' Herelle . Woe fes pit ie 
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"4 Family . Microccasea — containg Staphylococcus K Miwococcus 






- STAPHYLOCOCCUS i MICROCOCCUS 
Arange ment Clusters Tetrads 
O, requirement Facultative anaerobes Strict atroces 
Glucose axilisatjert Fermmentative Oxidative 
Catalase + + 
Oxidase — to 
Bacitracin Resistant Sensitive 
Lysostaphin Sensitive Resistant 
STAPHYLOCOCCUS 

~Gram -+ve Bicchemisty : 

- Arran jo Clustuves Gida twe 

- Nm motik , nm sporing Oxidase ve 


- Facultative Anasrobes 
- Microcapsule, +/- 
- Allspeces axe Resistant to T-HO sat 


rent BS 
On the basis of oe et enzyme g 


Ferment Sugurs 
Nutritiodly nontasticlions 








Slide coq wlase test — Detection of bound. coaqulase 
lube cosgulase best > Detection of tee coaquihyse 
if both are 4ve. oma/both e Af 
V 
Staph aureus all other Staphylococcus 
Y J 
Produces Golden yellow piaman t 
B-h emolyü c 
mannitol fermentahion) +ve Eg: 5. saprophuticus NOVOBIO GIN 
Staph. Auve S. ludgenesis } BOUND 
v S. shift shleifn) CoASWLASE 
TYPING? @) Seroty ping $. intermediwn FREE 
(p) Biotuypr S. schlotfri congona) COGULASE 
— 
2z4tandarád. badterio lophay are used 
th eve ar t 5 | x) up A. = 


* Phage type ill : most commonly associated n MRSA ste a 
* Phage typing center for S$. auras — Madana azad modi Ve fian jaf ee 


Take a vwkwent ager iia —? Susab Inoauate speuman over the medium m 





Cutura Charachtertstic of Staph: aureus 


; E P A "m d 
vi 21 Vl fie Vala Y i ——P$ 
AULCICL. 0 NAAN 


y 
“STAPH YLOXAN iat 
tís production is increaxcd by 
(1) incubation at 22% 
Gi) Aerobic condition 
(i) add, Tween £0/milk/ glycerol 














necs À 
* MC inf cdam : Skin & Soft tissuz 


ed e 
Foltculiti.s 
[femina MOST COMMON 
Bullsus impeti (AUSE : 
Mastis pe —Staph-auneus 
Botio 
Fest - Me Wound. infection 

Other infections : Impetigo — 
Lurmphangitis 
Cellulitis 
- Bone ,musdes & jointe * 
- Osteomyelitis ( , 
Septic arthritis (chidyen Yadubz | 
- Septic bursitis ee cet 
- Myositis / Ryomyosbias Staph ous 





y 
at Specified site grop ting amounts of 23 bacteriophags 
after overni ne incubation A =e pattens ou. 
J fared 














- Sida, tube m Tu 

E mannitol ter 

-UxXA3e te 

- DNAage tve 

- Tharmonucleage tve 
Phesphatage tye 

-Ni6«te. veduditm +v e 


Colacttve media for Staph. 

= SalCagar 

=> Salt mills 

= LUDLAM medium 
Selective + Differential medium 
Mannitol Salt ada 


006 


Mannitol ferm. Non. ene aanita mni opr 
Eq: Staph aureus E pé Red: Indicator ) 
















Namal Carriage sttes > 
. Nog — 










dhricea. em x 5: 3 days - 
* Ovopharynx 
»« Skin 
* hair 
¢ Dexineuum 


. Vagina. 


Mpe far pud oae 


- Kepi pact infeckions : all infections 
Sepai Toxin mediated dieas 7 






MCC of lungaysts /Fheumatocele * Toxic shock s 
e MCC of Nate Nal Endocarditis ' Scaldad skin syndrome 
* Food poison! 





. Singi MCC of Early & intermediate Prosthetic 
... valve endocurdibs 
-e MCC of infective endowdttis in SY dxu sers 
* it can also cause : Eadyerna, , M Ings , UTI 


Pathogen iby dachy 
. Cal wali associated 


ci) Slime +/— p 
Ui] Microcapsule t/- =? AWITTER IONIC (Uke Backend fragilis) 


dak, 


WU Adhesion protuns => Co bindu 
potina =» Can erding — 
d) FEOTIENI-A —? Binds to Fepart of 461? re Q 
mo Hc omm NE 
Macro rcc on) fc G6 masko l T 
prege Mena S 4 B Q 
t ; USES :- 
Yy ? COAGGLUTINATION : to detect soluble antigen 
Y am Staph. aureus wrth Frotun A 
~~ d oe J " n 
Y mix it with Ab of Prottin A visibl m 
«ys id UL 
UT Ta mix (t with chinkal seamen _, Ag in clinical Spectrnan binds te 
containg soluble fg Abs over Staph aureus 


cosslinki ey 
. souba Ag shows precipitation. But here we 
| invert That to Ragustirafion test - 0 
e COWAN ( strain of Soureus s used rich ir proteinA) in coggalutinatievi 


() BOUND COAGDLASE 
°- i£ activates prothrombin 
Fibrin — Fibrin ack aga ANTIPHAGOCYTIC harrier dor S-aureug 
* KG of my 1 antigenic type 
© Detection * Sida ede teat 
' Absent in about 127. Cases of Staphylococcus. 


Virulence factors searched boy Stuphylocoaus 

uU) Free wax. 

e R tothat of Brund congulase 

+S antigenic SUDRA a " 

- (€ requies Coagulase React eR Br epEinaLactio (apsent i Au 
Spin tube couguation donot use Guina. pig plasma CLOW 

* Present in (00 ^ Strains of Staph: aureus - Vie fav pif ae 


ü) Hemolysins ; Kp, f, & 





29 
X -hemolysin B- hemolysin v hemolysin 
* Most important f ingo hase * bicomponent toxin 
* it's 7 f dr » it hag mambranz 
L - Lethal e IS damage proper 
D - Dermonécrofic HOT-COLD Phenemaenor) "4 y 
L- Lewoadal hemolysis of RBC * As both ofthis ave 
* it Shows PARKDOXICAL- begins at 3+0C csent called. G3 
REACTIVATION `. computed at LC SYNERGD- HYMENOTROPIC 
H we startto heat % = * o- toxin of toxin 
homolysin It C pertri 
inachvated at 606 & .  alsoshows Mz Same 


Yéackivattd £0400'c 


tit) Panton valentine Leucecdidin: 
i mediated toxin C Lysozenic convertim) 
* Synérgo-hymanotyopic toxtn 
- dirmomeaotic & Lewcewaal pro ge 
° Secreted only a 2-5 / stains of Staphylococtug 
* BUT almost 105. of community acquired MRSA Secrebes ‘thé toxin 


(v) EPIDERMOLY TIC TOXIN/EXFOLIATIN 
‘2 antiaenicte 
EF -A—Chromcsomal medtated 
EFF-B— Plasmid mediated 


(4 ENTERD TOXINS 
* secretes 15 antigenic types SE ^,B,C--- 
* highly heat stable — [00°C fr 10 6 min 
* MOA’ Stimulahien of Vagus k 


Proteoly se —— | 














presentin dasmosomés | m 
> But the vecegtiyrs for this ` toxins tin has pre-formed xing 
- Neonates * Staph ° food poisoning 
; adults n 
S with skin diseases -[LP-«ehs 
ewm c Cleavegeot - patient with Nausea, Vomibing 
jest - Spontaneous resolutión 2 (0-12. 
MIO -EPIDERMALSPUT - Diagnosis : ELGA Stool 
Y Vitus 
Generalised Exfoliation od. 
| | | - lreatmant : NO ATIBIOTICS 
Chayachtevistic feakure of RITTER's DISEASE Symptomatic tyt 
i) ScaLded. Skin Syndrome 
ELISA on the serum fiy EFA/B 


Diagnosis * 
Fealrant * Topical cave, Payventeral 
anti- Sx ph anbio tias 


@Latestpgnotes 
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M) Toxic shock Syndrome toxin =| (TssT -1) 


* Earlier called az Enterotoxin F 
. = anm. e TOXINS SUPER ANTIGEN 
| Whenever Ag anters the 
If innate iiir c unable to control 





antigen xia - om com» in to actor) 





Log" Mest specetic Aq presenting cell - Dend'iLic Cell 
> 4 
é e Dendritic cells tukes up the Ag & phagocytse it 
ots o ta ie E ia a 
Processed in zem 


IE cr] peptida Intp <— Gmenowte — peptidoa 
s ed Mu. 2 Ld 


mici rainal lymphnede, | 000 to Pun immunity 
Agen Speafic Receptors 
After recaghition — Immunologtical. um with dendritic cell 
Georete Specific Md i ES & goes to ecthor TH, TH, 0) THs 


pending which cytokine && pathogen are teen up by 
Dendritic Cell. 





Y 
finally CELL MEDIATED IMMUNITY willact - 


ADAPTIVE IMMUNE RESPONSE 











1* basic principle ° Zd basic principle ` 
e Fach TEB- cal weant tp Yecgognize ditfaen * On recogni zing particular Antigen 
V 
° Eon WB cals hes thay WYL Aritiganic That particular Tor B cell is 
Spediti Receptors seocted eut; to undayo expansion 
' This ts called Receptor. Viversity J 






Results in formation of 


2"4 basic prindple : -Effectsy TXB Call 





* All TVB cells 0 in peripheral re- THES TY B Cal 
Cirawlanon , looking 
. ^ mans 2-3days e TB diwe eT [Go CLONAL B. (tb 


follide of MALT, SPLEEN, LYMPH NODE. 
i bul CONST ANT PERIPHERAL CIRCOLATLO 


Selected undag pe abis 
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In normal artumstunces : 
Normal Ag > 40-0001 Y. Ty ave activata Expands & produce, cytpine 


Leading fo adaptive immunity 

SUPER ANTIGENS 
- Donot need processing lou APC 
- Also — TCELL- — — 
- Diveckly binds to MHC- at the site USUAL antigen presenting groove - 
- Need “eceqnition b jut Ve part of TCR pr II 
- 5-lOY. of" Te — g «am Va part of PER 

dt Adivated —? Expansion — Massive Cytokine relz As. 


Responsible fo Toxic Shock Syndroma 


E- .. Causes of Staphylococcal TSS 


E iJ - TSS T-l[ 
-5 lococcal Enterotoxin B 
= toph Enterotoxin C 


CDC CRITERIA FOR TSS TYPES OF TSS 
AT aT 1. Menstrual TSS 
- COC : Center of disease control —— 
1) Fever ( 7(02*F ) -use of lampons during menus bushi 
2 Reduced BP C Systolic BP « Zomm Hj) along wit cOlonisahrsrrof S.auxeus 
3) Genealised Maculopapular rash - Use at tampoms ->T TSS toxin produchn 
4) Desquamation of maculop.pular Yagh - Jo-t00/ cases Menustual TSS 
In 10-4 days — ave dus to TSST-I 

5) Sov move organ system involvement 2. Non-menustual 1S5 

GIT — Nausea, Contin 


Mucosa. — Hyperemia - MEE — Staph. Enterotoxin B 
Kidney —> Creattnine (2 times) Staph. Enterotoxin C 
Liver | — $S&0T/sePT(2tim2 ) - In untreated (axes >57 mortality 
Musde —? CPK (2times) But in Strep: TSS — 507. mortal 
Placebos —? <1 lack/mmm3 
(NS > mental confusion) DIA&NOSLS & TREATNENT 
6) es result of -ELSA en Serum 

- Blood | - c t/t 

- Throat for other backend - “he btotics i 

=o Should be ~ve -  CUNDANYCIN + CLOXACILLIN 

= Negative Serology of Ricketsia 


(5v) 
Leptospira. \Vanomyan (in MRSA) 
MZ b iegram - (OLdtestpgnotes : 





È 
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BETA-LACTAM RESISTANCE 
QAR WD mewn" 


nHBRLELLLI "^ 
TLEETELEDT e - R -lactam — binds to 6x dases j transpepti 
UU EE $e P "—-— J transpeptidases 
o2 And prevent the cross-linking 
eO e ` CC mode of Resistance — Abilify tosecrate B-lacsmaso 
a 2e IC hydrolyse» ving 
~ B-ladtams ave encodad in R plasmid 
" n MC spread ef R plasmid —9 Transduction 


MRSA/ORSA *- 
- methicillin resistant / Oxacillin resistant 
- There is a mobile genetic Claman presenton chromaone 
known as “SCC mec (Stuphylo coccal Chromosomal Casette mec). 
amo | num 
mec A gene 


encodes 
Altered. Wwanepeptidarse : PBP2a. ov 2’ 
-- Bladam can't bind 
Diagnosis ot MRSA : 
1. “Dilution mind = — if Oxacillin Mic 2 4pg/ml 
2. Oxacilin Agar seen — it contain 6 pg/ml Oxeillin. farny growth is thart 
3 . Disc Diffusion — Cefoxitin (superior) or Oxadllim discs are used 


mac A gene is better expressed in Cefoxitin than oxacillin 
* mec A is bette/ expressed in lower temp. -- 
incubate Antiltotic plate at 30-33°C 
4: Lafex Agglutthatin — for altered PBP'5 
(Rapid test) 
5. God standard — PCR for mec A 


‘Treatment of MRSA : 

1 Put ina private rom (ov in room with otha anothar MRSA patient) 

2) Hand hygeine > disinfect hand with Chlorhexidine hand wash after exonination 
> Mc mado, of spread in hospitals Chands of haatth cave Woren) 

3) wearing of PPE when entering tne room Cqowns &quoves) 

4) Only ansporting out of rom for essential test 


5) Antibiotics * 
Vancomuda Y) 5 tyeptoquumine 
an Septans 
Ling zolid Blacums — Sth gerwation cephalosporin’ 
Fluo quind lon^ Telegram - @Latestpgnotes C Cefto bi pro ake 


—> Garborenenams ( Razum 
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TYPES OF MRSA 


COMMUNITY ACQUIRED MRSA . HOSPITAL. ACQUIRED MRSA 
* ifthere is No such history in - Current ov recent exposure to 

last 1 year - Health Cove worker 

Alusis center 
- Indwellng venous catheters 
* SCC mec -IV,V, NI yp e SCC mec 1, T, Ù 
6" wanun 6n Seg umen 
'* (move obs « (ess wid. phe E J 
e ^ lOO, produce PVL e Nosuch assodat 
* Relatively 2ereitive to otha - often multidrug realtone 
antibiotics 


VRSA * feud repoyts) 6 
-' Van a 6n pasmid GYansposov acquired trom 
ae / p URE - Vanco resistant Entero ocus 


- Van a” encode : Altered cell wall preanssos 

— off MRSA 

- bu dilution methed — Mic Of vancomycin is 7 lb us /m 
- Tétcoplanin — also has high Quel, of resistance 


S- Epidannidis 


* CONS CCoaauase N ative Saphylococd 
. buius: s medi on: VE : 
* Novobioctn sensitive 
< Non hemolytic 
Nan it id 
© Nevmal skin flora 


5. saprophybicus 


* Novabiodn resistant 


' (ca4ulase negative stuphylococcl 


*- mannitol ve 








* Virulence tador — produce slime * Non hemolytic 
* MCC of Ractaevtamnas in (V cathorlsed e Nm pigmented - 
edic. implants * Normal skin flora. Ac 
Drais associated peritonitis Female Genil wihary tad floa 





* Most ammm infection : 
- A€te Eli, MCC of 
UTI in y 





Post lumbar punctwe Meningia’s 
Algo caut& * 
- Post op. wound infechns 
- Native valve endocarditis 
- Prosthetic valve erdocarditus 
‘ inherently Multi dyug resis ant 
* DOC ^ Vane A, 






Telegram - @Latestpgnotes 
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v family : S6eptococcaceg. 
V Gram tve cocti, seen as chains /pairs 
Y Non-motilL, non-sporng / Oxidase test -Ve 





Fac anatuobes J Famtnt su urs 
Y Qwup A,B,C,D of B-hemolytic — Capsule present Cultural charachteristie 
J Nutrdenalu Fasti di ous 


Classification V Only mw on enriched 7 
* Brown Classification : based on hemolysis m blood- agay 
Four - plate cut ve. 
B-hemolytic a.- hemalydic V- hemolytic 
* Complete hemolysis * Seen Camis ' No hemolysis 


* Ydliw colmie& 





BETA- HEMOLYTIC STREPTOCOCCI 





V further sero grouped by — Lancefield 
on the basis of C carbohydrate Aq present 
o col wall 
V Group AtoV, exept I&I 
"^ Mest pathogenic : Group A & Group B 


Methods of &xoüuu on of C carbohydrate ^q 
- Lance keld method — HCl used 


- Ranz & Randal — Autoclaving 
- Elkholy's method — Nitrous add 
" Maxtéd method — Pronase 

- Fuller's method — Formanidas 


Original Lancefteld. serogrping done by : King precipitatin test 
GROUP A / Stvept- Pyogenes 


V Mast pathognic 
J 2 (mly 1 capsular serotype) .”. Typing can't be don the basis of Capsule - 
VGRIPEITH TYPING: Bascd other M probeins in Cal wali 

- 2120 M, types 

- Subtyping D basis of TÆR proteins 

~ Earlier M types like MLM3,M&é => Respiratory inferior) — 

Later M types like M44, M57, Mel — Skin X Soft hisua Ihfeda ov) - mainly 

Biochemical Reachons 
I. MASTED'S OBSERVATION — Sensitive We Barain 
2. Not temonting Rize (moss strept formant Ribas) 


la, COW 
3. PYR tat tve (Ryolidonyl amidase) Wve om pd ae. 





Cuh Chaachter’sti cs ' T 
* Blood Agar :-Pin pont colonics, g- hemolytic 
~MUCOID /MATT APPEARANCE : — Viruun stain ie Capsule + & 
M protuns + 
- ĜLOSSY APPEARANCE —> Avirulent strain ie Capsule. 7 Mprotum - 
* Transport medium: Pike's medium 
Sdectve o duum |! Crystal violet tolood ager 


Virulence factors 
A Cell wall associated s T 
(i) Hyaluronic aad ulo. (v) M Proteins ° 
M QS ocytic) - most important virulence Tucks 
ui) Adhesion protans - COD termina. embeded in cel membrane 
(Eg: Collagen binding poten) - amino termunal on surface 
(lJ (eichovc aads - Anti phagoaytic & anti- COM emen wu 
] E pe speufic motedave antibodies 
- Encoded by emm * aene 
B. Secretzd virulence tacts : 
1. Homolysin/Sbeptp sin CSL) 
Stveptotusin - O SY SIN-S 
* O labile - 05 sda! 
* Ache in reduced State : Adv in oxidtsed/ reduced stute 
* Hemolysis only in puur-plate > Hemolysis arcund. Surface colonies 


custure Ce when you are making 
the colonies formed inside medium) 
(t's 
L - Lethal 
C - Grdio toxic 
L - Leucoctdal 
' it's Antigenic & form ' Non antigenic —. : no Ab 
ASO A b's 
= Used in Diagnosis ya Rhumatic 


eer 
* Aleoprodiced. by Gc Â strep: 








3. Streptokingse 74 Fiorinolysin : 


2. Septodorrose / DNase : 
“Activates Plasminoge? 


` de poy murisc DNA 









* Responsible for .cerous chaqmntes of * Respons ible for Spread of Strep. 
EXUDATES inda along with hyaluronidase 
"4 type : ^;B,C,P ' Abo produced by Grp.C£ K stept: 
B — Mest patnajenic ° S-egwisimilis of anapi produce» 
* Anti- DNase B titer > Dof PEST epes Strep Kir 





* Use. Liquefaction of thick pus celis Use, * Thrombolysi) — 


lar LOW 
Vrpe fa jd oie 





4 Dick / Pyrogenic/Erythrogenic /Scar lakini fom toxin; B 
"sas Antigen 
‘AKC t Phage “mediated 
B : Chromos mediated 
* Causes : Streptococcal toxic shak syndrome 
Scar uk Fever 








Infections caused by S: pyogenes 


V MC Infection - Pharyngitis (Sore throat J 
V MC Cause of bacterial Sore throat 
V Furthur complicated by otitis mada , sinusitt s, mastniditrs, Quinsy, Ludwigs anina 


Skin Kaft tissua infection (SST) 
~ S-pyoganes ts tha commonest cause t 
N - M fasatis / flash eaters disease 
| — Impetigo 
C = Cdluuus 
t 7 ERYSIPELAS 
- - Lymphang s 
- Also QW&e. : - puzperaL ‘sepsis 
~ rabadis. 
- Septic arthritis 


Toxin rnadiated disea£e : 
L. Toxic shack syndrome u 
50/ mortali 







2. Yarlet fever 





Nm-s ative CONDUCALION 
» Du do m nva dposition 
1. Rheumatic Fever : following sore throat 
2. Gloriarulo nephrits ` following Sore throat pr) SST ( 
Guused. only by nephritaganic M Types: MI, M3, MAS, MSF + 


Taten : DOC ' Bctam (no vesletarv) 


Grup B Sbeptpcoccus 
- 5. agalactiae : Capsulate , IO capsular antu 
- Dior tficabuy, L4 
1 CAMP test e <. 
On blood agar pakl —? Inoculate swak of S. aureus 
L 


Ovamight incubat) <— Steak S-agalactas at rightayu 
Y 
Enhaned zone of B- hemougis (Anow-head hemolysis) 


due to eger Kw B hemolysis of S-aurens &the CAMP 
factor, which isthe hemolysin of S- agalactias 


?). H (ppurate hydrolysis Telegram - @Latestpgnotes p 
. Ve fan paf vols 





Culture : Bload agar : pin-pa int, B- hamolyhe 


istam's òr Granada's medium : unge coloured pment s 
uS -aglactiag is a Normal Slflora &female genito -urinary tack fiora 
Infectins : 


1. Neonatal disease * 
a Early onset? with 1% 6 days of life 
~ Perinatal txansmbsia 
- caused by T, lil ,v subtypes 
~ manifest as : Septicemla, meningitis, Praumonia 
b hate met : 


~ Present. blw Fh day - Zmonths of life 


- most commenliy acquired , ocassionaly perirabully 
- capsular Serotype Wi is major cause - 

- manifest as : Septicemia, Meningiti 
Prophylaxis df perinatal transmission: 


- CDC guidlines tat 35-51» weeks — Rectal K lover vaginal swabstakın 


v 
Inbapartun. pencillin prophylaxis «— if culture positive 
2. For other age lur 
MC cause of : Puerperal sepsis 
Prewnonia 
Fndoarditis 
Doc : Bladams 
Group -C Strepto cocus 
includes: S- equi — 
8. equisimilis — Sune of sbepinkinae for Thrombolysis 
- Animal pat 


- In humans  — cause : Respiuory tact infect’ (Pneumonia) 
endeaxra os 


=æ alphas qamma haemelyfic SMeplececcus e 


VIRIDANS GROUPS VIS S-PNEUMONIAE 


VIRIDANS GROUP STREPTOCOCCUS PNEUMONIAE 
Chains Palys 
MEX Carrom coin 

Bik insolwbla Bile Soluble  — Best 

Oxpchin ® Optodhin ©) 

(nulintermentatim —ve Inulin fermentation ve 
VIRIDANS GROUP =? oral Kupper vepren iere 
Uu) S. mitis uii) S. ^ al T 
(i) Smutans 


v)S. anal "m Netespacdiaccom 
salivary a An gintsus Ve dcs oe 
L> Non PATHOGENIC £ HAVE LONGEST CHAINS 


MCC of Late presthetic. valve erdacorditis — Mt. —8 sanguis ~ 
MCC of Sub acute bactrtal endocarditis — MC —S.sanguis 
Mcc of Dental carries —$. mutans 





S. pneumo ag 
* Gram positive 5 diglxoxi ‘Typing based on Capsule >20 types: 
* Lanceé Shaped Serotype based on 
‘Gpnophilic’ (5x C03) QUELLUNG REACTION 
—— enhanee itis grewth Swelling of Capsula. in 
 G:psulated, organism presécence of specific anticapsular 
arti -Serum 









IDENTIFICATION :- 
ú) OPTOCHIN SENSITIVITY 
li) Bile soublity Test: 
Bile salts Khe activiby of 
Autolybic zyme 
(Amidaser) 


erotpes - l 
14508 = 2357 Adult infedin 
644,10, 23 = 2527 Childyan infection 
5 = mest vivulont (thick capsule) 


Virulence factors :- 
ú) Polysacchavidt capsulas ' 












































Cultural Charachteniskhics `- Anti - Phagogytic 
i) On blood. Agar : o-hemolytic colon ies (i) Adhesion proteins 
(ii) In anagroblc" conditions (it) Oxygen laloile pneumolysin 
v . iN) Tony protease 
(Because of O, labile homolpin) eee Infecttons by S- pneumoniat.. - 
üUCayrowi coin appearance VEZ 
(central depresston & peripheray raked) Normal Upper — bak — loa 
also Caled a$ DRAGHTSMAN Appearance —> 20-50. individuals 





OM Invasive infections (No BACTREM/A) 


‘Treatment ' (i) MCC of Otitis media 
B-lackum - Reports of resistance - ü) MCC of Sinusitts 
Altered. PEP wi) After H-influanza 5 MCC of 
Vaccines USubunit | excerthation of coPD 
(a) Polysaccharide. CPneumovax | 23 sular ^q Invasive intectiovs 
- single dose I.-M —? bueays of (protection (i) Proumonia : 
Also reommendad for Patients MCC of Community Acquired Pre 
- HIV tve (i) Meningitis 
- Steroids recieving patients MCC invasive in all except : 
- Chronic hamolyhic anemia, Nemates 
~ Chronic lung Wier, heart Kidney disease Hil 
“Aye PEs | [5-25 urs 
- Splectomle i) OStcornyelib: 
(b) Gripgahie Vacune - PREVNAR -13 jJ C arthritts 
-for -2ye ) Arthrit's 
-13 Capsular antiogns Conugaed, tp Carrier 


proban 
CRM. 19 — Nin toxic toxin of itae seps 


C. dipntharias — Notespaed:z 
: re ert he. 
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Non hemolytic/¥ hemolytic streptococci 
-is &KOUP D Streptocaca, 


ENTEROCO CCUS .. NON- ENTEROCOCCAL GROUP-D 
Hemolysis Y ocasstonaly d/ & Only 7 
Bil resistance Resistant Resistant 
PESCA y WW tve tve 
owth in657Nacl ve “Ve 
YR test tve -æ 
Bile ysistarce & Aesculin hydrolysis done in sary medum tpgther called of 
Bila aasin 3vc 


— Biy resistance fat: Resistance tp. 40 ot bila 


NON ENTRO COCCAL. GROUD-D 
G.glloujti — Gepticemia. K endocarditis In colored. 
* S bovis(now renamed. to) cancer & Redal polyps 
&. infanta rium. 
s S. equinus 
^ metimes present innermal Gi-floa in humans Sanimals 
ENTEROCOCCUS 


V Gram psti cocd V PYR tve 

V Vairs/shert chains V Grow at tempt — IOC — 45°C 
V Bile asain test tve V Survive 60°C fov 30min , gewat pu: 96 
4 6.5 4 NaCl tve V Resistance to Sodium azda 


CULTIVATION ? 
* Inblood agar: ¥ hemolytic 
lM a, B haemolytic 
= In Mac (en l 
Trg lnia. 
* Selechve medium : Sodium 


INFECTIONS `- 
* Norma] floa in : Oval 


TREATMENT: 
* Inherent Yesistance, to Pencillins 
: Inherent [ow level © bo Aminogly «eta 
' Sy nergism b/w — &ANGS 











Colores 
ido agar 











Overcoma this res itorxe 
” Usual t/t : Amplicillin +Gentamian 
“If high level of © to Ad's 
DOC 2 Vancomyan 
















E - Vancomycin Resistant: Enterococau 
enito uri G e Us Yancomuan > Atom terminalcel] 
* [n infections + UTI aJ sal Dall brun : D-ala-D-ala 
Inte. albdobinal abesses * itetart to synthesize Alteyed Cell wall 
exttonitus PYCLUIESOYS 
Endocarditis + itsdueto VAN Aden s a, partake 


e 19t MC infectious agent: E fatcal Es oe tpgnotes VAN B 6 A 


(S0-20/.) VAN C. ni 
aM MC infectious agent E taecium * Vanco & 277 in Ffo « Hated ton 





CORN Jo: - the — means Club Shaped suseling on either 1 or both enda 
(C) t«.—— « Dighthoroias: Normal Fiera. in body 


~ 


Ree 


. ; X ng) L> Oval cavity: C- hoffmanl 
BL 7^ Gsn|ucpiva- + C: kerosis | 
*: Fy E. Axilaz, groin * C. jei kium, C uvealuticum 


uM L— Bacteremiaz in Immuncem promised 
e Lipophulic species : C, jeikium, C urealijtiumy C kroppenstedtii, Cbovis 





C. DIPHTHERIAE m - 
V Pathogaic & mest important spale >» "HS 2 £x a oA 
J Gram — , de DEN T "e wu 

V Non motui, Nen spor oncapsuated — 2 | Ae. D. 
J Perches & Facultative à arsivoba : Fs o 


* Due to incomplete seperation after binor 
Tiss ion — Chinese (otter arr / cuneiform arrangement 
' Metachromatic granules / Voluttn / Babes ernst/ Polar Bodies 


L, These | ) 
Gye mic granules Composed, of Poly mata phosphates ` 
Acts as Expo y SWC ra the odra 4 P 
Speaal stains to damon strate tuse qvanuu are : Albert (MCued) — 
Nersser, Ponder 's stan) 
In Albert Stain > CYTOPLASM: GREEN C move Gram +c than backerialaytopasn) 
GRANULES: PURPLE - BLUE 
Albert stain = Malachite qreen + Toluyding Blue + loding 


















diorum Biochemical Reactions : 
J fastidious siganism Catalase +Ve | 
J Envichod madi : Loeffler serum slope Oxidase ~ve cP ro 00» ,onty acid 


Fermont Sugurs Canagr Ic) 
Hiss Serum uy solutions 
Nitate redudtag te 
Uwas teak -vwe 
Unease tet used to differentiate C-uleerara 
“C pseudo tuber culos)S 


Growth with in 4-Fhie «1 
ot incubation. 
V Selechive medium : Mediums containing 
Kt bot cone OF 0-5 - 0-4 7 






- Downie 

| - Tinsdala /Cystine Tellurite agar 
L- Hoya 

Pobtàssium tellurite converted tO 
Metallic tellurium 
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> 
Blak We oa pd obe 


N 
4 


Tre GLAU LOW UU Yeu”, v 


Biot ypes < i 


GRAVIS f INTER MEDIUS ! MITIS 
a) Movpholo Short roads Long wd roads, 

l í I 21 Quqranules 2 E gaes PA are 
Ui) oloy — DAISY HEAD FROGS FBG POACHED E' 66 
Gi) HerYipuusts Variabla Nen-henoly tr Lemolytt c 
(v) Startch Kly cogn + " " 

Famantatim 
(V) Toxiganic Strains ^ [OO 7. 95 - 22J. 60-657 
vi) Complication (MC) ^ Pavalytic € Heamorrhaque Obstructive 
Heamorrnagic computato 


(11,00) Gi’) fiw) ave criterias for biotypirg - But VN &ui) ove additinal criteria 
e Another biotype. : Belfort — Nibake veduction test -ve stain 

| Gexdpd ha: Rütctyping. pute A feld gel etectrophoresis 

DIPHTHERIA TOXIN 


V Potent toxin = i-e itha a small lethal dox (oy k4) 
/ sde virulence fado — ìe aa fy Local effed &aystenic complication 


V B- encoded ~ gana is 
V os toe regulate Wo produchi of toxin 
Ke whon won (avd is <0.) mg/L. — DT production 4^1 

V tsa A- subunt toxin > Mol: wt : 62,000 Da 
V Recptx for DT —? HB - EGF Precursor CHeparin binding Epidermal Grath tador | 
V Al cals we Suceptible tp achm of DT EXCEPT RBC 
J [tls having affinity for M- Myocar dium 

A ~ Adrenals 

N - New endings 

MOA: Recptx mudlabed endocytosis 


> Inendpsomz =} Asutunit sepuate 
ADP Ribrsylation of €- Ente yapan 
EF - 


Ly Inhibition of protein syrtthesis 
V Strains utd to prepare Diphtheria toxoid - Rak william 8 Swain 


Ny 
Add Fy maldehylte— take Filtavate <— Grownin both eutture 
|, wave it for 3-4 weds 


a = 
Formol toxoid "i ed on Aluminium phosphate 


Acts as Adjuvent 
Adsorbed toxoid is presenting in DPT Macine in a. amount of 10-20 Lfunits - 
Schick est ' Telegram - @Latestpgnotes 


"test one to chock. the Su@eptibiliby D diphtheria’. Nolngrdont M a 
' [Us a toxin ruutalisatión et A T " Votespcedisccom 


Adeo bed toxoid 


: dont 43 an intadermal test 


+ Very Smal} amount of diphtheria toxin injected to Dna fearm & Inackivated “ 
diphtheria toxin 5 injewed to othe [tiet (ack as a. trol). ox 


V 
Look. Tov Erythema or indurabion Ground 2- (fh da, 





if Erythema present —9 tve test — 3 Succeptibla, to diphthurta - —x 
if no Erytiuma, — -£ tat ——9 not sucephdle tp dipht: 


ie dwhon you inowlated diphtheria toxin. iA, it got nouttalied by antitaxin 1n bi 
* New we do 


ELISA on blood fo Antityxin tavel 
Protective titere of antitoxin level '. 9-1 (U/ml of bood 


* 
- a 
e 


Diphtheria 


V Strict human disease ie Resavolr is Onyhumn 
/ Modeof transmission : Secretion of cases or carriers through mucasa 6r skin 
Carrier Can be in post, throat Gy) skin 
V Peack d : 2 -Dyrs 
J I-P : 2-4 days 
' MC type ot diphtheria : FAUCIAL Diphtheria 
Cayound the &onsil -fovmation 4 pseudomunbrant) 
present with : fever 
Gwethroat 
Pseud .omemloYang Composed. of sue, debris + 
= WBC + RBC t Backerta ) 
Cervical admits 
/ Somatines asevere edema of Sub mandibular area, reflecting 
Severe inflammation of Suo mandibular region 
BULL NECK 
if unbyeattd — death in 30% 
MCC causeot death : Circulatory tuluye (due to Myata rds ) 






~ 


v Other TY pes ° 
* Laryngeal - Most 5 requires immadate Craduesaynu 
: LEER - mU xd non xic shain dlso - 
" Nasal 
* OC 
| Conjuckival, 
Vaginal 
Complication 5-7 


1. MYOCAROATIS : Mast enmon (BOY cases 
- around. 4h- day Av block. accurs 

2. Neurological . dua to DEMYELINATION 
present as Palatine / Ciliary /Ocuomotor paralysis 
— ov (ads to Faresis of extremities 
- appes aroun d Lotn -DN dA" - @Latestpgnotes T 
- Slow complete spontancous Vvecovery occus in aul nauirolpG ical m; Waleiicaiccco. 

wre fan juf nates. 


X 


3. Hemorrhagic - pring Duy pura 2s 





4- Obstvubive - dus to Cseudomambrain formano 
- mostly seen uith Laryngeal diphthar ta 
5. Pneumovia. 
6. Otitis media 
Diagnosis Treatment 
V Simple : threat swab * Equine denied Anti DT — 
/ Stain GYam € Albert 
V Immunofuxsene for Aq if history <Zdays old, = 20- 4000 Units (1M) 
cletection if madorake Z3dajs =? 80-120,000 Units (N) 
VJ Culture ' Loeflers saum  slope/ if severe -? 0 - (20,000 Units Chaf im & half iv) 
Potassium tdlurite "m 
TOKIGENICITY TEST : Antibiotics — Pendillin/Enythomugin X (4 
(a) In vivo 29 Subcutaneous & id — — - 
test done on a pias Yabliz Sdation of patient — Th tft + 
(b) [n vitro - n ti 2 abonos Swab a 24hr) are -ve 
* Elek s. Gel Precpitution Test : E 
- its a immunodiffusim l'or carries - Oral Erythromycin C1 -Odaus) 
OES Or 
i Doubld dif ssien in láo Benzathine pencillin CIN) 
2 dimanstm 
aka, Ouchterlony Test Post expesuxe - same as above. 
Othar tests ave (Tuy Non Immuisd 
-J * Te502. Cultuye assay if immunised in last 2yrs —2?Nothing odon 
7" e ELUSA 225 — Sing dæ of Diphtheria toxoid 
e RPLA 
à Cytotoxicity agay 
* PCR for tox qune 


V C. pseudo Gucerculosis  & C. ukcerans — Cun beinfezked by phage 
Y l 
mphadania's in shee - Aube ph [ri 
TY Za Cut ort Infecked wrth B - phas? 
Human diphtheria also 
Even these two species an produce. diphtheria toxin - 


Ivvete.chromabin granula 






Ehrlich phenomenon : 








- Diphthanods -DT isa, heat labile toxin. 

E VALER "estis - The discrepency of the amount d antt pxin 

- 8-pertussis required to neunalise diphthera. toxin w ith time - 
- Myco bacterial species - As time * DT amouryt dJ L~ its heat nile] 

7 Gardnella vaginalis ^. with time the amount of Antitoxtn required 









to "uutYalise. also veductd - 
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J/ MC Lab Cori ami nants of culture meda 
' Spores 
/ Grom postive = 
Peritricnsug €^ 
vate | except B antaas 
 Atrobes except B antracis (facultative anaerobes) 


BACILLUS ANTHRACIS 
- (st path 


"m [St 
— (st 


ic bacteria Seen under mioescope. 
(c bacteria isolated in pure aluwe 


- CA ret A Chighest risk) bio terrorism Y and 
-— OU LAM bacterium 









eer an of long chains 
Bamboo stick arrangerar 
“nM motila 
ulated 


: Facultabwe anaarobes 


—Grow on yii K-re 
E" Nutrient agar Fros aane 
9 = naked yjo) 
Medusa head appearance 
(with a lens) 


- Blood agar : Non- -hemolytic 


but Anthramá bacillus Clothar bacillussp ) 
o 
Hemolytic 
- Selective Medium: PLET medium 
muxin ma EDTA Thalleus acetalz 
yg page om 





Virulence acts ` 


1. MN 
ded b 1 fu - 


nu menebrd id by Lp Fadyean REAL mene 


4 





| Sino 





art present aveny where IN our enviornment - 


Spares 
Non ing 

Heac& dasiccasio sistant 
Kowd / oval 





Cenbal/ subteminal 
Only iN Soil / cultuye 
(Net in human bed) 


ic bacteria for which a. live attenuated vaccina was mada 


' laduda *v€ 
Oxidase tve 
Ferunt 1S 
Gdabo stab culbure — Sow an 


verted ty tee aan 


i 


am | per react = 
On à medium with 0 5 u/ml of pencallin 
y 


bacilus oi becomes rounded 
' Susceptible to. page 


Shows aono 1 of sisin colonies of 
B antracis 
Used to differentiate B. anthraas fron 
Anthracotd bacillus 


lar LOW 
Wee haa jut aap 
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Smear of B-anthvacis i5 taken 

Stain with Polydwome methylene biua 
V 

Bacterium takes ap Che. blue coloured stain 
+ 


Pink coloured amorphous material Grownd the blue bacterium 


(po tide ) 
- ifls hrkiphgoli PEP ace caput 
2. Anthrax toxin * 
— Encoded by PXo( pasmid 
- Composed of 3 fraUx sns — 1 Edema Factor 
(Sercked seperately by bacberün)) 2. Lethal Fado 


3. Protckive Antigen (Bsubunit : binds to r t) 
Mechanism of anthwax. toxin: ^ = 
- 3 Tradtons arc secreted seperately by Anti. 
4 
Protective Aq LB subunit | binds to Antinax toxin kapos on host cell 
Y 


Heptaryuaxtsay => Protective Pa. heptamor (PA heptume) 
— Edama fator binds t PA heptamer 


4 
Endocybosis => Edama toxin 





hes CAMP —3 CELL EDEMA 
(oy calmodulin mediaked 


mechan ism) 
— Lethal tuctor pu to PA heptumor 
Endou tosis —3 pow toxin 


Inhibits the acbiyity of MAPKK !S leads to CELL DEATH 
(enzymes) 


ANTHRAX 


-its a Zoonosis | 
- Reservoirs are Domestic animals : — VegebaLive bacteria in urine or faeces. 
$ 


Spera in the Qnviernment 
- Spores axe the intecbive form 
- Infedolve dose may be small 6$ 1 t 3 spores 
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TYPES SIGN & SYMPTOMS COURSE TREATMENT 
4. Cutaneous ‘Incubation Period ^ toys ‘Ulcer in 0-907. us - Ciprofloacdin / 
Antrax - Fainas pustule ‘resolves Spsntanemusly Doxycycline toal) 
(through the orak with Eschar formation tb 
in skin) Ulcer ‘In (0-20% Cages 4-10 days 
[Malignant pustules V 
[Hide Porter's dis } fatal septicemia. 
2. Pulmonary * Hemorrhagic pneumonia "In 0-207. cases of} * Ciprofloxacin 
Anthrax (dyspnea hemoptysts , untreated t 
(due to inhalation of Chest patn) l Meropeneram 
Spores) * Plwribis , mediastinitis / Fatal sace t 
Lwool «orter's Disease| mening Gis may also be assouaked T / 
with’ Pneumonia, Linz aod, 
Kifamploln 
3. Intestinal Antio. - Hemorrhagic Enterths [n 25- 60/. cases VU 
(rare type) J for 60 days 
(dua toingesti of Septicemia 
poorly we maa) 
neat resistant spores 
present | 
Diagnosis = Vacanes — 
* Speamen used Exudate/Swab e Subunit vaccine 
(Cutaneous Anthrax) - Is a culture supernatant known as ' 


Anithvax vaccine Adsorbed 


Stool * Strain used. STERNE stain 
‘Gram staining Only quum tve rods (no sport} L 
© Anti cake ction Immunotluorecene Non capswlatcd toxigenic Dain 
: Cte Only in BSL “Ill Lg . Supernatant of bwth suspension 
: Sery EUSA t fixation V 
/inayek une Ab Tet Contains a " of Protective anyo 
Ab willbe detectable around ee Induces protective Anti 
| h-qn of illness : 5s, veqirnan + Boaster every year Tov 
+ Molacular rotho Pa /Nudalt acid onting protection 
(mest sersibie) * Post exposure Prophylaxis 
«Experimental animal used : Showed Skin of - Doxycydling 
Guinea p Of ! 
3 - Ciprofloxacin/ a sj 
Levofloxacin Oda 
Telegram - C Latestpgnotes _ Amoxicilli n al 
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Bacillus Cereus + 


- hon- capsulated 
- Shows swarming on blood agar 

hamolybc in blod apr 
- Seachive medium : MYPA (Mannitol Egg Yolk. Phanol Red Folymyxin Agar) 
7 Spores of bacillus cereus ov. present evenjuhare (Soil, wake, LN nint 
- Causes ood poisoning 


Ove of 2 types’ 
EMETIC TYPE DIARRHEAL TYPE 
Serotypes °(,3, 5 72,6, B,D, [0,12 
foods * Fried. [Chinese vice ‘ Poorly wooked meat with heat 
resistunt spores 
toxins - CERULIDE : Preformed toxin — * NHE toxin : Formed in 4IT 
Causes Vagal stimulim Gecyebion of (ons 
Similar to Staph: aureus | Y 
Enterotpxin secreto diarrhea 
Similar to labile toxin of ETEC & 
Cl: L enteotoxtn 
inculati period * -E s * &-l6 ie 
Clinical Ceabuve — * NV, Abdominal cramps €^ — * Abdominal cramps & watery diarrhea 
watberu diarrhea . 
Course. - Self limiting disease : Sat limiting disease 


T/E t Fluids & eladvolyte suppornantabon. No antilolots 


s (Lesttiolican perfringens and (tituhi mmm 


V Closter means spindle (due to bulging spore spindle shape) 





— [m 
- highly pleomorpluc gram tve badhi — Bulging spores 
E NE n fase £2ccept = Car bo n. xai , cuturet humon 
C pérfringes & C-teni NI (except C: perfrinqus) 
- Non wate exc — , , 
: perit X C. (cum - ulate very casi ‘C- Sporagenes 
- Stvtct anaerobes except Bi Y 1 1 E 
y C hisbolutbiaum( aerptolerant) ~ Pertrnaas forms Spores: ani in 
“they lack enzymes that removes EIner's "^ 
0, fre radicals - killed within 5-ltomin of boiling 
ie Catalase, peroxidase, Exception: C- b otunum 
superoxide dis mutas e pertyinges 
E Soil 5 O bes Telegram - @Late tpangith ayc killed oy A yal AV NG 


- 6| Commeénsal flora 
(C.perfringes , tekani rampum) 


Ve fa p he 









ER 48 
woven erii — C 

C. histolyticum qune 

C. SepUicum , novyl ees pn 

C. botulinum 


2 Termnal + Cuar — C temni j Cetanomorphw , sphenoidos 
(Drum stick. pe" 


3. Termina +t — C difficile , terbium, C- cocHearum 
(Tennis racquet agreed | 

4: Cenbal Spores C. bifermentuns 

Cultivahin 


2 requirements Tov Kip | m 
l. lox eaii poten Thio "M (bunsport medium) 





Unsabnested P tuas CR (Kobat son's cooked meat both ) 
2. Sie anagvobesis : by 


1. Anazrobic (macintosh Filde's jar 


e xc : 2. Anaarobic 4a$ packs (now we use) 
=~] =a, 3. Sterile pelo, 4 Je 
medium most anui Lus for isolabion of clegbriduz. 


NE 
Ma 


Rober tem's caked meat broth (REM broth) 





Gntains nupient both oth mát partidas (low redox) 


V 
Above this sterile peboluwn (Prevent; diffuewn of 02) jely is poured 
- based. onthe growth in RCM broth 


Proteolytic ( Proteins broken down) 








"Bucchastlis Curs — boken dari 
Y 4 
Meats Gums black. Meat tums pink 
ndm ly Mildly Predominantly Only Ssaccharolytic 
4 J 
s, Sordellii C. tetwni C erfvinaens , C. bohiinum C D,E 
gps ticum ditkvile snowy 
Biotermantans Septen 
Other me poe for clostridia ' 
* Bloo 
x Selechive i: Blood re phe with peat bee myxtn 
* PRAS Media COxyrast ) t 








(Pre. Yedutt d Anaro pui 2; [EGIT nótes 


: Ve fiar jaf eae 
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C. PERFRINGENS (C-WELCH(I) 


‘Non motile. 
* Gipsulaled. 


«S mi 


B sept 






Spore 














Toxins mM 
/2 histolytic toxins & fuxthar surrounded 
Ncomplete hamasi 
Major toxins Minor toxins 
- OB, £, -@,7,C 
- Based m the spectrumof | 
B, € ,i basedon C.perfringens iS divided in to 5 types > ADE 
-toxin + 
-most important toxin of C. perf 





- I has Hot -wld “ype ) activity 
- It has Lecithinase achvity —> damanstated bu 
y 


(WAGLER REACTION (neubalisateon test.) 
J 
Egg yolk agar (contain (edthin) 
i 





p NS 
One hat Other half 


y } 
Anti c toxin imi eee 


| 
Streak Ino Culatim of Streak Ino culation of 
(- comtes y contes 


Y 
Brak down of lecithin ot toxin reduced 
(due x toxin) (breakdown of Latni) 


' 4 
Neutralised by antiatextn Zov of oles nge 
- all sbaing of Cl- perfringens Play. ee dae 


Other toxins < 
* By G,£ — Dermmecrotc & lethal particles 
x Otoxin — Pertringioly sin (Oxygen le hemougins) 
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FOOD POISONING 
- due fo muat containing heat resistance 
GAS GANGRENE i as pertrin gns 
- alsoknoumas Anaerobic myonamsS penning e etii: de E É 
-most important infection cougdby — Fluid accumulation? by pore fomratiin 8 
] | G periringes Secretion of ions 
Scan in RIA, war wounds — - (0: Abdominal cramps with w 
- Mast important toxin responsible for diarrhea (sdf resolving) 
Tissu Find - Diagnosis ' 
- xin dateatim by ELISA/ tissus cul 
oL toxin " PCR a CPE "d 
- Stool culture ‘ 7 (0^ C. perfringene/a of Stoo) 
Leathinase, Aggregation of VibavaquaLar - hie a » tnde 
activity ‘platelet Homolyss Pap (self resolving) 
- Othar toxin Causing sve — 
1oxín. L/NECROTISIN NTERITE 










-—— 


iagnests : 
limon — Okudates, tissue brs from wounds 
Gram Smar —? BOX CAR APPEARANCE 
Cultivation — Anatrobic Gnditions 
- Treatment 


- duto Type C steun of Cl. purring 
Cheat reststant spore) 

aoe IS responsible 

- Food, implicaked — 


l , c. contaminated PORK Cespedally if 
Surgical debridement " ingested wth typsin hib ike 
Parén m qoM Penailim + Cindamy cin sucet potato) 

Hyper anc KYN l J 
are Prowent break down of g-tnxin 


- Paent present with bloody diarrhea 
E High mortality rate 
- Treatment: Parenteral Cendllin 


C. Septicum C. Sov delli 
C. histolyticum C fallax 


+ 
Metrevitdlaz oz, 
C. TETANI 
/itoKsm (Antigenic ype) Speual chaachters: 
V motile oxo Vi gne — Neutral Red medium : 
/ non Celenles shous fluo resan 
/ Drum stick apane ` Terminal cirauar spores under UV light 


V Swarming ®© = used in FILDES technique — Gelatin stab culture 
l Fir bze appearance 
ter isolation of C. tetani from otf" C Zen EN 
take a BAslant — inoculate sampleat bobtom of slant — incubake in ano. Hotes Ekom 
Subculture frorn top of — because of Swarming it Mid au cd 
Slant - willdimh over tne Slope 





TOXINS $ 
“plasmid mediated 
[. Tetanolysin Oxygen) labila hemolysin 


No rola in tenus 
2. Tekenoplaamin: Sda virulente factor of 


C. teami 

Secr Ced. inthe fom of Protoxin 

|, Proteases 
Axonal angu te L chan -s-s-H Cay chun 


J 
Gite. Ventral horns af spinal. cord. 

Mour nudu of cvanial nerve 

Moa : Presyrgptic inhibition of relaase at 
inhibitory NT CAABR t Glycine) 

Toxin cleaves 6 naptobrevin (VAMP) 

i J 4 functions a3 
fusim of vesicles of &ABA+ Glyune with 

neuronal cell mamin 


Y 
This presynaptic inhibib'ev of release of 
GABA t Guaina 


1 
Unembolled stimulan of motor neurone 
{lL 
Rig idibyt SuEm 
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TETANUS / LOCK JAW 
- mostly in hot + damp dtmate 
- infective form : Spores 
-[(-P 6- 2days (upto (7 weeks ) 

shorter the IP — severity Ises- 
- MC ' Genoalksed anus 
Imt(aly = M Clach jou) 

Risus Saxdoniaus 
(spasms M oa oris) 


Ophisthotonus, neck ngtácb| 





- movtalifu (5 - 507. 
- Other types of tetanus '- 
. "a tetanus 
swing ottts modia/ had ihjur 
i No inna, / J 9 
* Urine tetanus 
- Nematal tetan us [ High mora, 
Lath day disease) 
- Diagnosis *. 
e mostly clinical 
- Swabs — 
* Gran staining ' 60m te bacilli 
* Cuture ' Syrit dnawobic 
endam o blood agar 
x mouse bio assay 

- Weatment « 

‘Human tetanus immunodobin 500 units 
Vm Qv) i/v COneubalize the baxin that Is 
not yet bound to veceptoss) 

«Metymidazolw or Venallin IV 

* Quiet envisv mant 

e Mugda relaxants 


“Sedation " k 
d natoy t Num ESN aL 
] ore the patient ——À 
full course of tetanus toxotd. 
isk ae TO 
e Tetunus toxoid -> T lui od ved b 
dal S 


Y 
Pasorbead OY) a» 


* (007. efficas m Vetespacdiaccome 
z Pe fone 


« Potechue Utye. sfantito 





= (lestiid hetulinum ® difficile = 


V motile member 
/ Nm copsulated 
V Subtermind Spore, 
J Stri once 


Botulinum toxin 
i me i ry A bioterrorism 
* Most potent toxin ? Minimum Lethaldo® : 1-2 ng/ K9 
* [E'sveg aed. on yss of baceria;, not secreted 
” 2 antigenic tpa. È A,B, C1, C2, D;E,F, &,H 
l 


i 
Enteotoxin. Newly adacd 
* All others éxceot G ave Nieurotpxin 
* Mast Common Cause of human botuism > ^jB,E 
* All of them gre chomogomal mediaked except C&D (phage mediated ) 
e Most Severe disease 15 caused by: A 
” Other spccles secreting ths toxin: C- butyy uum 
C- baradi 


Prote C. atgentinanse 
* Released as a PRotroxn > Cihan- s-s- Heavy chain 


l V 
Active part / A subunit Binding part / Bsubunit 


Site of action : — Absorbed in fo Blood & lymph 
* Newom USCUlaY junh) 

* Aubromic anglia 

* Farasympathikic post ganglionic. terminal 

- Sympathetic post Gan qionic terminada 


Presynaptic inhibition of Ach reltase 

by protzouisis of snare proteina 

it!s a forfusion of ACh vegi cla to nounn al membrane - 
Snare protai include : Synapebevin — B,D, FGH 


Syn taxin — CI 
SNAP-25 — AJ 
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* Home preserved food gmo | cotaing 
Industnalised canned tood JpRerormep tin 

* [Es a. hzatlabilz toxin 

-LP : 12-3 WE 

* Clinical cabe : 

"Initially nausea & thirst Ca£üsn on ANS) 


—Palsies of cranial nerves : 
i dier. of visisn/ diplopü 
- Pusphoái4 , dysarthria , dxalated puril 
- ed. ) qi mmatric "Placid paralysis 
—Lmst patim 
— No fovar didus 
No 2 * Y "ED 
No 4lterzd monttu 
— Mortality —» Respiratory paralysis 


—3 25-40. 


- Blephoxos 
- Achalasia 
- Sbabismus 
- Tics 

— Mgodonu3 
~ Uustent4 
X most commonly used toxin: A&B 


C : cliff cde 
‘motile * hon-c 


* Tennis Racquet 
- Novmal Gl Flora 2-27: tf adults 













Effect startsin 
l-2 WKS 
4 


Last for lo-l2wk 








ulated 
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* Most, ammon tup of botulisr 
‘Cause * Inysttm os dpi contaminated 
hoy Pinta mil dor 
à . Const pute) 4 
* Floppins5, Weak cry, poor Teeding 
d paa flaccid paralysis 
rni 7. 


N tali 
- Mor 
Neri 05 Floppy Baby Syndrome 


















e Rare 
i ouod cm tamimted bu Spove5 
* [V drug abusers Who administer Heroma 
indadkr, 
p = tbo 
* Symptoms are same 
e GL SumptorPs | 
Thirst + constipalaen = ABSENT 
: Diagnasts 
- Deméngtabion of toxin Tood/stool/ 
-by ELISA, IF, Tissus culture, PCR 
- Culture 
- Mouse bio 
` Tode = 
- Aintitoxin - elther human/equine darie 
2 ig oe S 
(bién support 
- Reeveny — Cueto sprouting ofruw axon 
terminali 
— tako Several months 


- 


pearance 3 Dueto terminal oval spores 


— 50-70% of infants X chidren 


6-8 7. stains =? Tox 
* Mechanism of acham : 


Glucosylate GitPase Cede 42, Rho Rac) 
Y 





(V <C - - ETE Wear ipooenotes 
Y 
Cytoskeletal de arrangement, — mutosal injury + infi lammation 


ic —9 texin A& Toxin B (Ted A %Ted B) 
Toxins (Glucsyl txansfonse) 


^ IL-8 stuchon 
Recruitment: of newbrphul 


Mpe fan pu ode 


Rathagenesis of AAD X PMC 


AAD : Antibiotic assoauted chiarrhea 
PMC’. B5eudomambanous coli s 


History of ingestion of bread spectrum 
wm T m 


d 
Disruption of normal clenic flora 
N 
Colonizahion by Toxigentc C ditfidl e 
J 


m" Toxin A £D 

ntbiotic trytac impusa Ed - 
2nd +31 gan cephalosportn 
Ampicillin/ Amoxicillin 
Clindamyan 

Now : Fas, Macrolides 





my diarrhea (<l0steol don) 
- Blood in stool - very rare 
- Ruyer 257% 


— Abdominal cram 

- Rulmicunt di&a ? Toric megacolon 
Adynamic ileus 
Intestinal. perforation 
Peribmitis - 





General Chavachteristics 


V Gram «ve bacilli 


because of the presen of Several comp 














Diagnosis & Teatmunt ca 
(4) — 
- Yellaw- white plagues / Pseudomambrane 

covering an othe matus MULE 
* Ibo 7 specificity 
(2) Detection of toxin in Stool 
* Tissue adure /OytptoxLat Assay 
= Gddstantad 
=> DF -29 7. sifi 
° EUSA (rapid) = 923-927 suf 
« POR = 88-97% Specific 
G C- diffide detechin in Stool 
- Ult on CCFA medium > God standard 
- CCEA: Cydloserine Cefoyitin Fructose Agar 
: O6- lCo7 Spe l | 


: Glutamate dehy droas ase - ELISA 


` a 














=7 





Treatment 
(1) Mid moderate disease ’ Oral mebonidazola 
(9) Seve i-e WBC 7 15,000 UL 
Gvabinene. : 15x normal 


treatment: —- an 
(3) Fulminant => ral vancomyont 
jv Mebonidzzda. 








@) ACID FAST 

@) High tC content, in genome 
(60-70Y) 

@ Mucolic acid in call wall 


/ 


pid 
uke Acyl a Mutdic adds , Arabinogalacton, lipoaabino mannan 





j Non mor Ta MA CT ees 

V Non Sport ty Wa) 

4 Non apsulatid — B LINT 

J Stnct àerobea of micro aeropniuc DIDI te EO — 
Ccan tolerance upto 2-8 7 of Ov aye pem ORT um 





= pre fan Jost vate 
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ATYPICAL BACTERIA 
V Also Known æ tubercumd my cobacteria or Nen-6 ubercle mywbaceria o MOTT 
v Also called a Enviommental «mucobacberüa beau veser Volv is soil & water 
JY Mo human to human tansmissin 
V mairiy Cause disease in individuals with Lefiagnt CMI 
J negabwe Inf lune m immune responce to BCA Vacunatim 
J Low avode. tuberculin reachon 
V Fale positive sputum smears as they are acid fost with same 207 sulphuric acid 
ag MTB Howto Overcome is this ? 
NOT ALCOHOL FAST (M.T.8 - Both aad V alcohol fast) 
When 37. alcohol is used ,M-T-B Retains the color, where as Atypical mycobacteria 
Ot decolourised |. 


Classification of Atypical Bacteria, ee 
/ RUN YON'S CLASSIFICATION : Accovaur d to the rate of qYou Ith & pigment produ cam) 
- Photo chromagens ~ Produce pigment only in light - 

Eg M. Kansasi , M. marinum, M-simiac, M. asiatum 
- Scoto cm $ : Produce pigment in DARK 

Eq: M.Szwigaw, M. scrofulaceum , M-guidanae 
- Nm photo chromages : Never prodjue. pigment 

: MAC, M. ulceüns , M: xenopi, M: genavense 

- Rapid. growers : Form colonies In 5-7 daus - Cin be pigmanted/Non pigrnonied 

Eq: M. for LuiLurm , M. cholni, M. apsceSsu$ , M: phlei, M: vacas , M. smegmabis 


Cultivation ': Biochemicals * 
( LJ Medium :-Ferm colontesin 3-8 wks - Alare catalase tve 
| 5-1 days rapid qwe) - Peroxidase ~ve 

























' ORANGE pigmant is produced - Arylsulfatase +ve 
— Naan test -ve 










Infections b Atypical Bacteria : 
* Anu speaes of Atypical rucobacoer un. 
Car) cause any o^ the diseases below: 
1) Pulmonary digas resembling T B 
-if CML IS [ess , Disseminated digas 
~ MCC ' MAC 
-24 UCC : M. kansasi 
Lymphadenits 
MCC MAC -mM MCC * &yofula.ceum 
2) » K soft tissue — ' 
(A) fost umah (cal /iniechion abcess Qn 
| MCC , SM RA RN 2 MYCOLACTONE $ 
D Swimm ing pool/Fish tank qranuloma MEME .ulcerans | 
- Gu sed i marinum Mi Aiprdwweily| | * SP2ues with immunomodullabing property : 
T Did. spread t/- Telegram - @ stestpanotesM VALCO, MW M: lve ey ern n 


N We Pan pad mpe 


"Treatments 
‘most vesistunt to antibuoeradax drug 
e MAC/ Kamsaii disease - 

cembined, INH t Rifampcin + Etham butol 
‘Others: Rifan Clotazimine , FAs, 
Newer macelides - eféuh' ye in combination 
used only after sensitivity testi 






+ GEESTE. M- intracel 


Dy: M: gordanad 















- 0n CASE bi M. uLcerams 


M. TUBERCULOSIS COMPLEX 


vV 









* Spears which is tots at 37€ & Photo 
chromagen at om temp * M. Szulgat 

* Spedies which ‘requires Mycobadin- J in 
LJ Medium : M. qmauonse | 

* Sues which require Hemin- M. hamophilum 





2229.27 DNA homology 
* M. &ubuvcalosts 
* M.africanum 
* M.taneti 
e M. bovis 
° M- Capral 
* M.migocti 
« M. 

M. 











Pinnipeds 
Eug 

" M. mungi 

' M. 9u icat 


ZOONOTIC TB IN HUMAN 


Diagnesbic methods of T.B: 
I. Microscopic 
- ZN Stain 
- Kinyown /Cold/ Gabett stain - Concenbatio of phenol in carbol fuschin ts 
increased, E0 no ved. ot Heating : 
Sensitivity : 10^ bacilli /m| 


- fluovescent dyes : Auvoming OR Rhodamint 7 binds to mycolic acid ¥ 
shows fluorescence 
Advantage : Better sengidvity than voubing aes copy 
Faster 
Disadvan tay: No differenciation of live from dead 


Poor sensitivity in comparison tp cultuye 
Biochemical Reactions M Cubercohast pe 





|  Mtb M bois MOTT 
oe Wak. + Weak + +++ 

CYOKIAAA e + a _ 
Arysultabare _ _ n | M.Eb from MOT T 
Niacin dutnse t _ i 

tate Yt _ | 
Ayraxincridase H — Mtb from M- bovis 


TCH Sensitiviy sistant Sensitive — 
V Niacin test ts pasitive fs M. simiaz. & M achdonge 


/ strains resistant to INH Cdutto KAT 6 mutation) - Ginlase, Peroxidase Negativ 
V Newbal Red Gest tw only for. virulent strains of M-6b 


Honogenizatim and eemtamiratin * 
E mended method by wHo  — Petrott's mathod 
(47. NaOH) 


— manual shaking —~ Cnintuge @ — Discard supernatant —> Take lower 
IF-20 min Teo gy TIL B-20 min in 5. phono| om 


Sputum t 4f Na Ott Neubolise aKa Petit ntn 


of 
After this Spcirunis ready dor aulture t Animal patheyenia, 
- Apayt VON 47 NaOH, we Canuse 27 NaOH + N-acetyl - “tine 


CULTIVATION 


/ Cubbure * Grid standard tordiagnosis 

V Sensitivity: |O-(00 bacteria / rl 

V M- tb is obligate adaroce 

J Generatin time ‘4-15 hours | 

V 0-57 Glycerol enharies the growth of M-tb &inhibits m.bovis 

/ Sodium pyruvake `. tnharke thegnuth eC koth Mtb K M.bovis 











Culture media `, 

Solid - Liquid, : 

- Egg 6mtalnina - - Rapid. growth in comnpartsor) to solid mala 
LJ Eq: - Midd@a broke FRI, 72 
Dosek eag medium - Lackg|ycero| - Sula 
Penagrirl - Saton 

- Blood ambaning | TARSH I - Dubb 

- Serum cntaing: Loeffler - Proskauer 9 Beck 

— Potato omtning”: Faw lowsky ~ In liquid media 

~ Agar : middia boke FHiOor 1HII “Serpentine asrda of growth in virulent shain 

-Glonles of M-tb : dua to Cal wall Factor CORD FACTOR 
onic- Rough- tough - buff help in intacélluiar survival 

Colonies of M- bovis 


onic:Smeoth-shiny -Ughe 
~Glotes appear in 3-¥ weeks 


Rapid mathods for Diagnosing Teabacullasi’s : 
- Also known G3 “Automated Methods NOTE”. PANTA isa antibiotic mock tail 
- Tumover time ’ $ -I days - | 

1. BAC TEC 460 TB: .2. BACTEC MGIT 









- Putemabed TuevovnaLric, 
method 

-MBFGHI2Z t PANTA t 

ium 

Sputum tve Speumty) 

V 
Ruthonium will utilise 0). it concentrabin 
Y 
Produce tiunescence 


-Aubsmatzd Radiometric mothod. 
- MB 7HI2 t PAN TA. t "n palmitic 







4 
Measured by <— Spubun tue 
Scintillation asunterr 
| 
Expveesedas Grewth incox 


3. Mycobacterium phagehased assay 
































FAST Plaque. TB - Cave, viruses whi 
infec& M.to 5 4. PACT Alert - 
- Sensex ` -Fubomated Calorimatric method. | 






Telegram - @Late Pang, FHI2 t PANTA+t Subst 


which change» colowr wii Vokespesed ic.com 
20H he he de 





58 


MOLE CULAR. METHODS 





- nuclic acid probes 
-NAAT ~PCR,LCR,TMA,SDA , Realtime FR 
- Deteck ever if | bacterium /ml 





kity : 
Mtb & 
M bovis 


e Rabbit -only dor M. bovis 


Animal pat 
1 Guinea. pig - 





- de he pe on k 
“Most cómmerlu used AY : insertion SLE ISero 
DRUG, RESISTANCE 


L Primary / Transmitted Drug ®  afedien due to Resistant strain 

2. Secondary / Acquired Drug ® -Q daveloped during t/t- 

3. Monodnag Resistance : 9 to one, ONE (C ling ATP CHRXES) 

4. Poly drug RecistaMce, -® to yi thn ATP other tun HER 

5. Muttidyug Resistance : ® t both INH & Rifampin 

6 Extensiuet Drug Resisturx£ — :MDR + FQ» t Onet tm injetada 2^ ng ATD 
KOR) 

1. Total Drug Resistanæ /XKDR : Resistance to all 1% & 2'4 line ATD 


V Resistance is det : Gene mkm 
- INH Resistane is dua Co mutations of Inh A, Kate, AhpC 
E Rifampicin Resistance * rpo t5 gene muda ens 


Methads of Sensitivity testing In M-tb 
— Disc diffussion method is never used (Stubiliby sf disc X with ling incubabion) 
- Conventional method * LT mediwn with ATO's 


a Absolute concnbakon method. : 
-LImdédium with sertalooncmbatm of 
ATD'S 


-} 
Standard inoawun of test 


d 
Mic of best stain compared to MIC of 
lab stain 






C oy) methed 
- WHO recommendad 
- Dsets of LT madta- 
mis Tree. pw serial 
Second is Fixed drug Conc dilution et 
Std. (inoculum 





Ý 
Count no- of cmies m drug fee 
and these, will be compared with 
drug C6rT ani 

















Telegram - @Latestpgnotes 








b. Resistance Rabo mathed 
- 2seks of LI media. with serial amc. of 
ATD's 
- [n 15d: * Add standard inoculum of 
test Pacberium 
2^4. sot’. Add. sedard. tnoculum of 
alo. ctrun - H23RY 
- Determine MIC of Goth 4r Ratto will tell 
about the resistance 














- Phage based assays 
- MODS (Microscopic Obsarvatain ot ^" 
S tibi, ) -Done ina liquid madiun 
(eph fov turbidity takes 5-10 days 
- Molecular methods * Genemutatisns duteded 
-MTB/ Rif assay ov Xpert MTB assay 
° Real time PR based mwothod 


» 


7 Takes 20-120 mí. or 
* Amplifying ($610, 2) Vootospriedic.com 
poe <a Ve Hep ee 
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INE-Y Relaage, a. 














- Detects €xpasuxz tp vadar antigen my dua to (INFECTION, né dua © waina 
Patent whol dood t Add Antigan — Measure IFN-Y released from the, 
V Sengifised T cell 

C—-P-1IO Measured, by ELISA 

ESAT -6 

TB -4-F 
- Mentsux test clone early, detet tubercular Aa dua to BGG weine & nfeuxon . 

MPA-64 PATCH TEST LAM ASSAY 

- MPB -6G -M extract: of M. bovis- Bee - 65. - Lipoarabino mannan assay 


Applied, as patch e, taam —> 
look för Indura vov? 
- Distinguish. Gctive from lakent T6 with 
a sereitwty of 987 and Specificity of 
[09 Y^ 


nio aati fe dog ag Mit 
mfoalol e ng M. 
- Detect i € to determina AvGtive. 
VS laten infedim 
-Gd epe HIV attent 
with Adae, TB - 


"nleielacittiaceae- | = 








V Contain 4.0 gen 


V Grom negative M tacili 
J Mim sper i tiacultabve anasobes 


V Mothe by Peritrichous 
enctept : Klebsiella Shigela , Y pestvs , Summa gallinarum, Pullorur ; 
Pical E- Coli - Nom” motile 
V All aire catulase tve except Shigalla. dysntertac type l — 
V Oxidase —ve ^ « 
/ All reduce —— to Nitribes hm mum m dm 
V Ferment — if Produce anu aad ? Anag semini t Crary He 
A produce adit € (7 "pi b eme 
CO, production seen in Duxham!'s Tube ms mm. 
Qn grow on simple media a ass 


/ On MacConkey - pet ferrenting | — PINK Colonies 
- Nem Lactose fermonting — PALE Colonies 
V Ingradient of MocConkeu medium: Bile salts + Crystal violet + Ladose + 
Na-taurodolae +Neubel Rett Agar t reptone 
V Mac Conkey : Selective, Differential Indicator medium 


Lactese fermantess ’: - Lactose fermente ; 
- E. Coli Shigella - Salmonella | 
"m" 









— 






- Klebsiella ee Probe - Providencia 
- Citrobacter = Meanclla - Yersinia 


alom 
- Enterobacker [he few te 


V Members of Enterobacteriacea: T 
‘Escherichia, Shigella, Edwards(ala , Gibobacder, Klebsiella Enterobauz/ , Hafnia , 
Sevrabtà , Salmonella, Yersinia 
* Proteus , movganella , Providercia ~ PPA test Xue 
Biochemical Test : 












SHIGELLA 1. Indole test : 
MOM Ability of bacberiumto convert 
7 Non motile, nonagpulated tryptophan —7 indola 


V On tw basis of O ^4 / Somatic Ag 
dividad in tp 4 Spedes 

Btochomical, zache of Shigella - 

- Pnamoagnic except Somes. flexnsye 


2. Methyl Red tést: 
On glcosé utilisation 
— Aad at (pu«4) 
3. Voges pros 
ong se utilisation. —? 
Acetpin produchion detected 
4. Citrate: 


Ability to utilise cibote as 
the sole cate. of carbon 








- NLF, MF 
- On sugur fermentation - HS -ve 








SEROTYPES MANNITOLFERMEN LACIGE FERM: SPECIAL COMMENT 


S. dysentiag (O Nom- MF Non - LE Mast severe 
1- Shiga's 
Bacillus 
S. Flanen 6 MF Nen- LF MC in |ndia. 
S. boydii , “19 MF Nim- LF Least common 
$-.Sonnei 1 MF Late LF ‘mildest disease 
- MCspeces in west 
- MCin world 
g - Most resistant to 
Chemical. dusinfedait. 


Gutur ' | 

- On MacGnkey : NLF Colonies 

- Tnscoyt - s buffered. Glycerol Saline, Gry Bair madium 
“Enrichment - Selenite E. broth , Gram nagabivebroth 
-"S9tlachVe - DCA, XLD , SSA , HEA CHek en Enteric agar) 


BACILLARY DYSENTRY 
- Shigalla. causes Invasive. daw heas 
- Site * Colon rectal mucosa 
- (Invasion laecome of Virulence plasmid, B 
- Viruanaæ plasmid preduses 2 vinene ac - Type l Secretion system 
Invasive Plasmid Ag ©) 
Virulence marker 
- Invasion is BASOLATERAL not apial dw E» bacterial mediaked erdecytasis - 
- Ghigatoxin is produced ig Ae Shigallaa dysatriae type t-t © — DE 
paysa supplumary vola in tha disente - D -' 
, [Cs a. ABS Subunit Coli) ^ «sem: eratestpgnotes y EX aa 


OX) .&83 Pr 7 
« Site of action : Endothelial call of Small blood vessels of &IT F | OS atti 


e MOA : Toxin binds to &b3 recepto" " 
cnius vf toxin 
Af; G unis ge: sepuaked A — At A2 
A, enters ajtoplasm &clawes | 28 5 rRNA of 605 ribosome Subunit 
Inhibition of protein synthesis 
Necrosis of endothelial cell 


Y 
Actuation of ON & creates (gral tschaernya. 
‘in 5-07. of S dys | — dissemination = induce pactosis of domarular 


lary endothelial cd — HUS (Hémdytic Uremic Simiente) 
Mec Sf HOUS in India) ' Shigallaa dysentriaa tupel i 
MCC of HUS in werdld, :EHCC 


SHGELLOSIS 
^ vx human disease 
"piis 
- Infeche dog: 10-100 loacteria fomites play important rala in b'ansmissin 
- Person to person transmission flies, contaminated fond & water 
- Patient complains of fever, Abdominal amps, Parrhas. f/b dysentry 


Diagnosis : 












oxic megacolon = stool of pt = Gram smeor 
~ Intussusception Puscells ttt 
- Reactia ar'thritys seen inflexner!) RBC ttt 





- HOS CS. dyn type - 1) -~ ELISA fr vma! 
Treatmont | 
- Renmation + Antibiotics (Cipro ) | 
- Altematie - CC trioxono /Azithromycin 
- R- plasmid. are commen in Shigdla- 
Intrinsic esiste to Pencillir) 


— Prove invasiveness - 
ü) Sereny's test- —— | | 
, Kéato Cen) uctiribs in quinax pia Rabbit 
di) Invasion of HeLa./ Hep2 “at ines 











ESCHERICHIA COLI 
- motile except "pes 


Biochemical Keactian : | 
— 507 C 2 n Prungente on sugur fermetatisn 
- Seotyping - O Ag - 2170 O serotypes - LF, SF, ME 
K ki - zo K seroby pep — Do not produce HS 
H AG - > 5 H' Serotype 
V E.Coli presentas a Normal Gur tua 


/ itis MC ficultative Angerobe. pregare (ejm CULTURE m 
human &T -0n Blod Agar= AM 
-On Maceme ~ Os 








-(MViC tt -- 





DIARRHEAGE NIC E.COLI ee 
- These ave NEVER Nommaltloag 


Entero invasive EGli CEIEC) 
T to ‘Atypical E-l ie theyare 
Non- motile , Nm- lactrse fermentiry, Angarogenic 
- lauses clisease similary to Shigella with 2 difteengs 
(i) Infective dose i6 ^IDÓO times aryr than shigéllo 
i) Non of them is producing Shiga. xin 


Enterotoxiqnic EGli (ETEC) 
hs Coub DT quens diarr haa 
- Diarrhea in al yOUpS - 
- [nfective dose "UK Mr 
- Ony transmission by contaminated water / food 
VIRULENCE FACTORS : 
dut the presence of virulence plasmid 
0) Colonization factor Ags 
- present in fimby tae /outerrromorane 
- medias Adhesio 
| - Eq: CFA- , CFA IlI, C5- I, 5-2 
ú) Toxins ® Heat lable & Heat stabla toxin 


HEAT LABILE TOXIN -= HEAT STABLE TOXIN 
-amilor to cholaa toxin -19 aminoacids long polypeptide 
-ABS subunit txin - MOA’ c GWEP-? by aedi naasi 
- MOA: cAMP (by ADP the activity of Quany| Cyclase 
nibasylatio of AS a) 


Both causes szactions of isons — Seoredory Diarr hea 
- Patient with Abundant walery diarrhea. Abdominal cramps, faer & vomitting 
“Usually self: limiting in 374 dap 
Diagnosis : 
ü) “Gram stiiin ing - INO PUS CALE /RBC -notan invasive diarrhea 
Gi) Cultiratis: ~ On macConk | 
(ü) Prove it as ETEC - Toxtgertty best 


FOR LABILE TOXIN —. FOR. STABLE TOXIN 


- Rabbit ileal, loop (Ad Qs) -Rabbit ileal loop AsseujCread (9 6his) 
- Bikentest - immunz diffussion test’ - linfunt (Sacklina ) mouse 


iNbagast ic 
— y1 Adrenal tumor P - ELISA/RIA 
- ELISA/ RIA - toxin detect - PCR/ Probes 


-- PCR / Pobes 2 G ene. dat edF Gy)" - Ct atestpanotes 
"e ; 
Teabment . fluids & elecholytes & FAQs. (Fluor quinalones) > Votespaediastom 


ENTEROPATHOGENIC (EPEC) E.COLI- -ENTEROHEAMORRAGIC E-Co (EHEC) < 


- MCC of infantile bacterial diarrheas - Alsocalled as Nerotixiganic. C- Cal 
- Rarely causes disease in Adults -MCC of HUS inthe wold 
~ Virwlence Plasmids - - Reservoir : GIT of cows Caoonoüx) 
- EPEC Adherence fachs plasmid -MC food, history : Poorly cooked. beet / 
Bundle omina plus = Adheance Hamlo uxgers/ Gntiminated salads, 
= of Enteocù te Effagmat plasmid Water, fsmnites, pereon to 
Attuchemant “with cupltke pedestals | |- Infechive dese ' (0-100 
with effasemont of vili - Viruunce factors’ 
i () Locus of Enteroaje effasenart plasmid 
AE effec CAttzidumant, Eftazmot) Gl) Phage mediaked shia like toxin — 
4 - Verog to toxt f) 
Secretory Diarrhea - Pathogeniaty similar to shigella 
^ Baby presents with aiti Diarrhea - [P 2 3-8 
- DIAGNOSIS ' - Patient with Boody Diarrhea, Abdomin 
(i) Gulbure on Mac Coney Camps ard. VOtittg. Soma with HUS 
(i) Pave itk EPEC : Hep? Adhere assay - mest severe disease With HOS as 
J Common Compliahio - E: Coli ojo 7 HF 
localised Adheance patte Diagnosis: 


i) Shaun smaay’ Pus cells RBC tt t 
i Gute : MocGonkey madium 
(i) Prove EHEC? 
* OIBFHF - Sorbitol MAC Test 
- can't bveal«down sorbitd - e colonies 
- Rest E- Coli can breakdown Sorbitol 
- Pink colonies 


ENTERO AGGREGATIVE E.(OLLCEAEO 


- ME couse of Persistent Diarrhea 
- IC an cause Troweller's Diarrhea 
ui Secretary Clay rhea 
~ Hep2 A dhang assay = 
Stalked Brick. Adheané patem * Non 0154 HT : Cy totoyicity on verocell lines 
Treatrmunt -. 
V most other infedions Guuséc by E Coliare | -Symptomabic . Antibintics are G7 
by Normal G.lflaw which have acquired 
spe cial. virulence Tactors - | 
They auses diseages when they &ter a normally Stile exte, intestinal site 
= MCC of UTI in all age Gros, males/fernalés 
() Community acq; UTS 
Ui) Nosocomial UTI 
- Thes ave called as Uropathogenic E:Coli - virulence factor - 'P pili 
- MCC of |ntadledominal gb scess , Perikmitis 
MC of Neonatal meningitis 
- Nasocomial Pnewnon'a 
- Wound infectisns/ Burn infectis ete- 


PROTEUS 
/ Motile ,Non~capsuaid 


Culture +- 

J Biochemical wadi : PPA tve ieit convert | - On Blood agar * Swarming | 
Pheny alanine — Phenyl purae mm - On Mac Conk : 

J H;S twe on sugur fermen on 

V Uveast te 













= Fishy smell tols ies Gutom 
Whe fo pe 
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DIE NE'S PHENOMENON 





- Used fiv @didemiolagical typing of 
proteus stains E ii 
over night if swarm ing 
incubatúm MEYAL 
Mar 
On Blood Agar p ate T TURA Mss 
Spot in oculate pros 7 Produce ved. pigment PRODIGIOSLN 





- Pseudphamoptjsis 
- Efficasy tester of the pore size of 
Std: octarial filters 


- If differential strains - colonié are 
seperated. by a ume of No Siar 
- Proteus is also a nmal gue ti EQN 


Cause wound infcim 
(1) Intra abdominal abscess o) 







(i) UTL- Recurrent UTI 
clue w proteus leads S 
to Derststant Za of 
Alkalinisatim of NO swarming 


urine, Wading bo 
STURVITE ONE 
dii] Peritonibs 


WW) Nosocomial Pneumonia 


=æ Erltvehucleriaceae-|| ex 


SALMONELLA 


V All ave 

1. Mobile accept S.aullinavum - pullorum 

2 Norsapsuated exept f typhi, S. paratyphi G , S- dublin 
V Two species : S. enterka K S.bongori — 6 subspeaes (enterica, indica, arzenat) 
i 


? Z000 Serotupes 
(ts based m KAUF MANN & WHITE SCHE ME O, H, Vi Ag are usd) 

Y Salmonella typhi 

= S.enterta subsp. enterica, serotype typhi 9,12, “i (0)? Fagaar Antigen 

Cantigen Capsulow Ag 
V £. Rratyphi A => 5- enterica subsp - entenca Serotype paratyphi A 
(Ò antigen) 1, 2,12 : a Flagellar antigen) 

J &. Favexty phi B = S. enterica subsp "2n otype paratyphi B s 


CO! Arten) I 4/5) 12 3 b, h 2 EE Vctespacdiaccom 
1 E, Flagellar Aq shows €^ ANA Pi “4 


. WLI?” V 9 Y 





V All serotype Causing enteric fever in India share thesame O^. antigen in thair gs 
cal wall: .. ina ustdal, 'O antigen of Styphi detects antibodies against all 


3 serotypes 
BIOCHEMICAL REACTIONS’ 


* Acroganic (except $.typhi ) 
: Nor, Lactose fermen a (NLF) 

* HS twe (except, RarakyphiA, Cholarasuss, 
phisuis) 

- IMMIC: 7 Cexcept $-typhi?—+ — 7? 
' Uwase -ve 


ANTIGENS OF SALMONELLA 


H antigen i 
- Flagellar 
- Protein in nature 
- Ettahly antignic 
- joie d ol labila 
- Shows phase varians 
-'H antibodies Appears earliest tede de 
persist for several menthe. 
'Ü antigens: 
— Somatic anigas 
= Sacchanda. 
- lower ant: enia) 
~ heak£& alcohol stabla 
- 'O antibodies follow appearance of ‘H Abs f 
Aa D bette 
S — Siml tibe 


H Abs — Signiticant titre | Recent o 
OAbs > Signifiant tive J Activeinfectisn 
Vi an 

3 war antigen 

- eme 

- (20st antigenic 

- Heat laoa pip stale 

- Present only in | parabuphi C , Dublun 

Also n d cob Ue pray E 











CULTIVATION 


ú) On Maclonkey medium : NLF Colonies 

(i) Transport : Cay Blair 

ii) Enrichmant medium: Selenite F broth 
Gram Negative broth 
Etathimate both 

Qv) Gela ive. media. ` DCA, XLD, SSA, HEA 


(Hekton Enteric Agar) 
(V) Best selective media; 
Wilson & Blair Bismuth 
medium 
Black colonies due to 
HS production 


DISEAS ES 


I Cnteric fever / Typhoid 
- S. typhi (M.C cause in India) 
- S: paratyphoid A(econd, M-E cause. in India) 
- $: paratyphoid B 
-$. paratyphond C 
* Allfour serotupe are Strict human adapted 
Staing 
2. Food potsoning or invasive Enterihs 
- All other serotypes (Non typhoid 
typhoidal. summada- Gl usmmeréals 
or pathagns of reptiles birds, or) 
mammals Cotherthan human) 
- Zeon0ses 























TYPHOID/ ENTERIC FEVER: 





- Strict human disease 
- LP : 172 weeks (3-21 days) 
- Infective dose : 102 - (c? bacilli 
- Clinical feature * 
Skp ladder pyrexia, malaise, anorexia, Vomiting 
- On examination - 


- Covers 0 Aj Y prevents agglutination with Brady coy dua. (Faget sgn 7 Fever 2 brady chia) 
Vi Abs ape fora shot time duri prias sap 

E —— TR Hxpabon ,S5pleenom 
Covalusconée J Telegram - @Late (Pony, med xe n "pl 


- Absence ot Vi antibalies’ Poor pregnesis 
— Persistence of Vi Abs 'Carrter State 





ive lar paf se. 






COMPLICATION 







l. Intestinal hemormage- MC ME in 
2. Intestinal perforation - next 3'4 wk 
3. Meningitis, e&s, psychosis 





4. Arthritis ,periostitts, nephritis 
5 Chole cystitis , visceral aboscesses 


DIAGNOSLS OF ENTERIC FEVER 
A: [sotabisn by Culture 
- Speamens collected 
(i) Blood : 
5-10m| sterile bod in 50-100 mi of bile 
broth 





J 
Sculture on Mac Conkey and. blood 
ar for (O days 
- Prefte d: 5-LO ml sterile bood 


J 
In Biphasic/Gasteneda Medium 

(Brain - heart infusion agar with broth) 
- Rate of positiviby 

1% wek: 220/- 

ghd week: ^ 157 

214 week: ^ 60. 

GM weak’. 0 257. 
di) Stool ` 


- Pogitive at end of 2A week in 40-50% of 


Casts 
- Selecttve Medium used for culbne 
(iil) Urine: 
- Posie atend of ZA week in 30-507 cases - 
() Bone marrow aspivake : 
- 2 advant : 
(à) Most sensitive, at all Stages 
(b) Remains posibive for n Sdays after stort 
of treatment 
- Similar tobloa | culture, 


OTHER TESTS 
B- Diazo test 
- Biochemical test 
- Detect phen olic -— in uring 
- Good Stnsibuly & specificity en 
x irl ty & speciftity only 


C. Agen dakechim in senum 
A 
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/ Laktx agglutination / Co-agglutinatn 


SEROLOGY d 
| Widaltest : 
- lube agglutinatim test , 
- Sünificant titre of +! Ab+ H Antigen 
y 


Fluffy /wolly agguiihabon 
- Dent in Dreyer's tube Coonical test tue) 
- Significant, titre of '0'Ab + 0 Aq 


Y 
Gyanwar/Chalky aggubinabis) 
— Dongin felix tube Crowd bottom P 


Interpretation of Widal test 
- 4 sets of test tube with serial dilution) 
of patient's Serum | 
~ [St set : add 'O' Aq of 5. typhi 
- 2M st: add 'H Aa of S- typhi 
- Ss. add W'Aq of S-paratyphi A 
- AlN cok: add H q d 5. paratyph’ B 


| || | | | || vg dtc gis 
vvv vv | 











UU | | | | | «tlg OFS Porta 
| | | | | | | + Wag of 6 tuya B. 
v Vw U-- uu 


- signiftant, titre of ' Abs : 7100 
- significant titre of H’ Abs. 7200 
X Significant the of ‘0 Ab indicates Yecent 


infec i) 

* Agnifiant H Abtitre indicates tha serotype 
Z. Ty phio dot 

- EUSA bazd method 

- Immune- EN tet 

-I14M&T4& Ab detected seperately 

- No quantifiaiim 
Serological tests are Neither sensitive nor Spzdfic 


D. Probes /Nudaic acid Amplificatin test 
- modeauar method 
- most sensifve techniques 
- limited availabilty: 


x Mpe oe jaf te 


TREATMENT 


- Empirical tratmont 
-Ceftriaxona2 
- Azi | 
sensitive strains 
- (Aprofioxauri - Azttaromyan 
- Amoxicillin - CotrimMoxuzola 
= Choyampnenicol 


- MDR stains: resistant to Amoxicillin, 
Cotrimoxazole, Chloramphenicol 
~ freaked using: D Ciprofloxacin 
2) Azithromycin 
2) Ceftriaxone (Sere) 
- NARST. Nalidixk acid vesstont 5 typhi 
~ also dalled FQ -ressnt shalng 
- Treatment: Azitmomydn 
Cefriaxpv. 


NON- TYPHOID AL. SALMONELLA 


- Causes zooncdc infectis 
- moda of infection’ 
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CARRIERS 


- Based onsite of persistance : 
l Fecal carries 
— MAE Comnmor) 
—site of — Gall bladder 
- Seen in patient bill tact 
g hear 
2. Ori; Coxr ers ` 
j pire og 
- Seen in: urinary tact abnormalities 
6Y Schisto Sema, haematobium infection 
- Based. m duration : 
|. Gsnvalesceot : apto 3 mons 
2. Temporary - Smonths - luear 
3. en j 7l year 


ane: Duet b datect 
(ii) Gfüeradtn: nes 


Specimen: Stool or duadanal aspirate 
Urina 


à) Ingestion of raw milk/milk products / poulty/ raw 2995 


b) Handling pets (yrtles / tortolse) 
- LP | &-24 “ms (upto 4€ hrs) 


- Present: with ‘fever, abdominal cramps, diarrhea , varely bleed in Stools 


~ Self - limited 
= Diagnosis ' Stool — 
- ie COMMON Sep 


himurtum 


= 6unq /old / noes oda [chromic hemolytic anemia, enteritis can propes to 


CEMia, aa erg 
- Mast common caue. d 
- Diagnesis : Blood Culture 


el 


YERSINIA PESTIS 


= > Non- -motile 
Caps ulated. : | antigenic 
v Lomor negative rods 
ad DIE wida OM range. si 5- Ep 
- vn ab wida temp- : 2°- 45°C 


Optimum tem Ye: 27°C 


Yersinia oy Listeria from a mixture of 
hacttria by Refrigeration 


MC Sa pA S-cholayasws , E dublin 
Bld generabion cephalaspsring 


Biochemical Reachio : 


— 3 biotypes: Antiqua, Mez ^v 


pond ibs /Osteormy elis / Nephnit is 
S in PU cell ioe Lalmonella, 






ic - |MViC —t-- 
- Oyeage -ve 







O 
enean reactions Mu typing | 


- Cdd enrichment * method. of isoladleH af SP" Z tests used: Glycerol T 


Nite, Y "i Ge COM 
Vie aos je ver. 





68 


CULTURE PLAGUE 












* On MacConkey : NLF, Fale colonies — Z290ntxes 
* On blood agay : dark brown colonies dua) | -Reservoir : wild valz 
"PH to hemin dap - Vedar : Rat flea 
* On Qhee-broth : Stalactite growth ~ Dangerous reservoir: Domestic Yal 
: IE ip medium Types of plagua : 
Cefsuledin Irgasan Novobiecin Agar | Bulomic Pla aua, Most common 
CCIN Agar) - Acquired hy bite of fiza 
TIP: rion; 
VIRÜLENCE FACTORS : T Present a3 Painful gional 
| dame c5 
(. Polysaccharide, capsule’ Fraction -L Aq CE-I Aq) bubo £5) 
2. Lipo polysaccharide - 50/ untreated, cases: 
3. opantanesus vesolunioy 
At 37°C — Fibrinolytic adii - The vernaining 507 > Septicemia 
At 25- 28°C — Congalage activi 2. Pheummiz Plagus ` 
4- Vand W proteins : - Aerosol inhalation) 
Help In inbacellular survival - - [P 21-2 days 
~ Hemorrhagic pneumonia. with /without 
DIAGNOSIS OF PLAGUE puras Wediastinias/manin (Gus 
| - $6-90Y. untreabed case9 > cemia 
- Specimen: Bubo aspirate 3. Seplicemic plague * 
Spubun - usually secondary te bubonic/proumonic 
(1) uays stain: | Plague 
Sim pla. stain, methylene blue | - Occasional primary manifestati 
Safety pin/ Bipdar staining - Severe endotoxenia = Sanqrencot tres/ 
à) Gulure’ F fingers 
7 Dong only in Biosafety uva lli (ab 
i (BSL -uU TREATMENT OF PLAQUE 
(3) F-I antigen dateckton eee 
"pe bln PT WOYCSCENICE, - Strepbomyain or Sentamiain 







(4) y. - Levofloxacin 
~ Antibodies appear by 2° week. - Dexuayclínz 
- Detecced end or IFAT Preumonic plaque cose 9? 
(5) Molseutar meth kola under negative. pressure 






- most Sensitive Past- exposure proplujlaxi's - 
Doc : Doxycycline 
Pre - exposuve. prophylaxis : 
Vaccine : Sokheu's modficatin of 
Haff king vaccine 
(Killed. Y. pestis isused) 
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VIBRIO 


V Family: Viloigna;tez: (qvum negative curved roda) 
V Reservoir for all vibrio : Sea water 
d pe haxoch ters bcs : — 
olodi : Gam NLGADVE , cu ac tl 
j Robert Koc Called. it ag Gmmabacilli 
— Monotrichous 
- Doyting/Shooting Star mortalia) 
- faadtative anasrobes eag V- cholerae - deat rowth under anaarob jc 
Condition 
“Alaliphiles COptimwn pH > €-2 7&4): 
- Require salt T : Habophiles (Optimum salt cone 6:5 - 1.) 
V. Pauhemdyticus salt conc (247) 
>67. Salt — Gyowth is inhibited 








Upto £} salt — Survived by Vraahemolyttcus 
pto (07. Salt — survived by v. dlginolyticus 
Nim Aalopnic) 9 — V. cholera, & V^ mimics 
Biochemical Reach Cuture 
~ Cakalase postive V Simpa media 
— Oxidase positive MacGn key medium 
- Nigate reductase pos itive ti) Non Lachese fermenting colonies 
- Sing test positive (i) After few days Late lactose femo- 
Suspension of Vibriot bile sart / Transport medium: 
Ly V-R Medium , Autodaved Sa water, 
sting formakion Cary blair medium 
- Two special biodiemical. veactions for J Enrichment medium’ 
V- choleraL -combe used ag transport medium 
I- Cholera Red Reaction : - Alkane Peotone waker — 
Reduce nitake — Nitrite - Monsuy's taurocholate tellurite 
Convert tryptophan —> Indole bru water 
/ Selective medium 
Nibibe t Indole — Nibosoindole. - Bile sut agar 
t Nonsaur's ATTA (dab Tryptiaut 
Red cour €— SO, 


Taurecholabe lelluxite Agar) 
2. G@dabin stab ature J Selackine& Differontial mediun 
Napiform/intundilatorm liquefaction - TRS 


! (a) Suycóse fermenting Vibrio (Yelow) 
Telegram - @Latestpgnotes | f 


—3 (MW. 
(b) Nen surcose faery Votapc he Dom 
(pale) > vy eeg te 





CLASSIFICATION OF VIBRIQ n 


- By Gardner & Venketarwnan 
Based on the Hantigen of V. Chola 


| te | “V2 
GroupB 
dj 


|o A 
V iin Allothe species 
| 
Sakazaki Seroty pi 
(Based on smakie "Aq CO Antigen) 
that ts part of LPS 
Jj 
O, to O 20 SC TOUpS 

- 2 Seroqroups that produce chowa toxin using chofer disease :O 20129 
T 05 -02909 Other than O, & Ogg) — Noch Vibrio 
- O,- O0 COther than 0) — Non agqlutinable Vi britas 

induding OD | | 

Do not agg nate with 0, antiserum 
V. CHOLERAE 01 
a V: chole ral 
Biotypes 
E| Tor Classical bi Ch 
Based or. ABC Antigens Serotupi op 
Ogawa. Inaba Hikojima Ogaa Inaba,  Hikoiima 
(A,B) (A,C) CABC) (AB) (A,C) (A, ByC) 





Elly |. Gassial r V.Cholevaz. 0130 
- - First isolated in Cnenre [n 1992 


/ Sheep RBC hemolysis : t 

/ Chick RBC agglutination : + = - Alsoknown 44 Bengal <baln 

V VP test . + = aA Like Vchdarat OV x Unlike V.-chdaraLol 
Cholan toxin + : 


JS Succeptible hs Folymyyin Keisturv£ u^ ns 
JG tha h . 5 disas similar -~ aaqudirate with 
merid P Kd ' Haydon sS hordiey ° oC antisera 


V Harder 
(Survives longer in tha - Presen tly reported 
enviornment J from |ndiak 
/ Disease Miller Nore sever adash, ` 
J Matalihy * Less Mor - Noanss immunity bjw 0, Oizo 
J Sccondayy attach vate : Legs More - Pandemics 
J Subdin ical RA ' More Less ` Fin the last 200 grs 
: Move Less * First six pandemics > ndan Subeontinent, 


J Carrier 
Ca Y S Telegram - (QLatestpgnotes ^ Ch», 
* Sevrenth/ pecan >? nov Pibespacdis. com 
/ "el etiem ane 





PATHOGENICITY FACTOR. 
I. Shzathed. an 


2. Toxin cor iU 
a.P mediated DT 


ARS Subunit toxin (84,600 A) 





i Receptor i GM, g ltosida. 
| ss SC6cof adm: by CAMP 
| A subunit At A2 
€ Ld Il 
ADPRibasylation of & Subunit of 


of G stimulator protein (854) 
Fasststent adhivation of adony| cyclare 
Y 
T cAMP 


Persistent actuation of cAMP dependant 
potan icon 
Phosphorylation of CFTR Cystic Fibrosis 
Transmembrane "quu prota) 


Secretion of ions into Intestinal. 
luman 


4: Neuraminidase : generate receptors Tov 
Cholera toxin 
X LPS/ Endotoxin hás no vo@ in Cholera. 


DIAGNOSIS AND TREATMENT OF CHOLERA 


Diagnosis : 
L Wet mownt - Fish inseam ap pearance 
2. Gram stain : Gram negative, curved vods 
3. Selachve medium: lsolaton of bacteria 
A. toxigenic test: 
(KY adřenal tumor cell assay 
d) Chiese haster Oir) assay 


GROUP B VIBRIOS 
- V. parahemoly Dcus 
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CHOLERA 


- 6e human diseuse 

- Reservoir : Human 

-IP :2to5 days 

- Infecbive dose . 2109 bacilli Guun with 


water 

lo? = taken with food 
Vibrtosare highly suceptiola/sensitive 
to acid pH A Sirach 
Food. reduces gastric pH > 


Thus T Infedavity 
- Risk factor: 


- Antacds/PPI, Hz blocker 
* Hypo/acchlorhydrta 


i asbrectorny 
-Otto group pateant davelcp Severe diseure, 
Clinical teatuyes ’‘ 
- Effortless Vomiting 
- Watery diarrhea 
(Rice iater «tool - mucus flakes in 
| Stools ) 
- Fever in children only 


- Erdamic : mainly children éffectcd 
- Epidemic: All ag% ave. etfeded. 


- [ épisoda * protechive immunty last for 
Mly 6 t» 12 months 


Treatment. 
2 Rehudxabum 
> Antibictics Yeduce the dwabir/ 
Severity of diszaes 
DOXYCYCLINE’ 300mg Singa dose 
CIPRO FLOXACIN * for S days 
AZITHROMYCIN: l singadose 
— Chemo rophylaxts n required even in 
house hold. contacts 


- Peribrichous : flagella on solid masta” 9809 to 4V. Solt to GTO om 


Monibuchsus Flàgullas on liquid media 


: Tolerate upto S/ < 


- Swarm ing cor Blood «22 Votespeadia.com 


* TCBS medium: Nan suYcose fermanting 
* Disease Caused Ai ingestion of contaminated 
Gta Tod. - 


JJ 
Invasive Diarrhea 


(may be 
* if vequired. Doxycycling canbe given 


~ Vibrio vulnificus * 
- Also called as Lt Vilmo _ 
COnly lachose fermenting SPLUES of vibrio) 
- Diseaàc caused ' 
| Following intake of contaminated 52a food. 


awa. phenomenon : 
-On Wagtsuma agar 
(Blood agar pn arzed using human 
blood with 2-47 salt) 
- Pathogenic strain : Hemolytic 


- Nm Ic swain’ 
peanas Non-hamndlytic 
















V. Alginolyticus 
= Grow upto 7 (O7. salt 
- Swarming M blood agar 
- Disease’ 

x ege fear infections (n ca 








water SWIMMAS 
Healthy Ritients with cirrhasis/ X cellulitis of wounds 
J Iron overload. stage in Se« water 
Toxin modiaked Infected with HW 
arrhea J 
Septicenia wrth 
onicyosis5 
2. Cellulitis of wounds acquired in sea water: 
PSEUDOMONAS 
Psedomonas a£ Y uginosa. 
“Sram negative bacillus Biochemical Reactions 
- Mmotrichous ^ 
- Nm capsulated Catalose tve 
- Produces slime Oxidase *ve 
- Strict aerobe Nitrace reduktim 4V€ 
7 ES grow upto 42°C Oxidakive utilization of suguis- Nonferrrentor 
b.o€, 


- Non fastidious > Grow m simple media 
-On numeit Ggay : 
Produces piqment: Pyocyanin(ieor) - Bluegwen 
bY wverdin(+/-) - Ydlowgreen 
Yoruoin 

-On blood agar: mucoid , 2-hanolytic colonies 

- Selective. a: Cetrimiau. agar 
Virulence factors or Fseudomonas’’ 
t) Lipopolysacchayid2 
Gi) Adhesion : Slime - 

Commen fimbraa : Type T& lupelV 


Adhesin proteins 
" ioe Vr b P -Ktbosulatior of Er" tBSngatian factor) 
- Exotoxin A > ADP-Ribcsylatiarrsat Ef 2"eetBhgation facto m 
- Hemolusin > Phospholipase — 
ly pops Votespeedicccom 


- Exognzymes $ T, U,V 


M Quorn Sensing’ " 
- Cell fo call cemmunicalibn for Coordinated. expression of vivutancetuclors - 
- Beudomonds secrete. auto-inducas 


y 
at lower amount af auto induces - no virulence facor produced, : 


l 
At threshdd (evel of auto inducers, enough Virulence factors Aw to overcome. 
host immune yesponce 


INFECTIONS BY PSEUDO MONAS 


1. Community infedtons 
4 MCC of comeal aleers in contact (ns 


userc 
V Malignant obits n diabetes 
JS Swimmers GOK 
V Green nal eunadromu. 
V Hot-tub folliauitis / Jaccuxz syndrome 
J Shangai fever > Gnteric illuess 


2. Nosocomial infections ° 

v MCC of burn infections 

V MCC of ventilakor azsegated. Prammin 

V Septicernia. in immuno deficient 
(neutropenia) 

Bullous skin sien or zcthuma. 

qanqrenasum 

V Post cathorizatlm UTI 

J Post lumbar punctuye. menings 






URKHOLDERIA MALLE| . 
- Strict Equing reservoir 
- Causes Glonders/Faray buds) pipes ot horses 
— Moda of infection * 











Across or par cutarious 
- Disease caused > neumonia 
Skin (oss 
- Complain i . ) 
Exe Ions! 
“no an Avironméntal saprophyte 
- nón. mola 






- Oxidase Negative. | 
Treatment sam? a5 Pseud mallet 


BURKHOLDERIA CEPACIA 
- Soil Sapo phy te 











fibrosis 
“Chronic granulomatous dixare 





= Cawsea’s Minus infehim in Tete atestggnotes Dox apine X 2-2 diik 


TREATMENT OF PSEUDOMONAS 


x mult resistant dua‘ 
ú) R-plasmid encoding hydrolytic 
enzymes of efflux pumps - 

i) Lack of prins 6n outer membrane 
x inherently resistant to percillins, 
GONS ((& 2 generation) 
* Caybenicillin ,Acarcillin , Aelocillin, 
Nomobactam canbe used - 


BURKHOLDERIA 













- Bspedes : B- pseudomallei 
B- mallei 
B. cepacia, 


BURKHOLDERIA PSEUDOMALLE| : 
- also a 2 sai bacillus 
= LOCU ONON 
cu agar 
- Bipolar staining- Safety pio appeaarce 
- Present in seil fauter of 
South- East asian countries 


a O s 
Mode of infedim : prp 
(i) Aerosol = Cause» Prawmonia 
i) Pereubaneous > Skin les fons 
associated with lympharyies & 
Lymphadanits 
Complication: cami 
Diagnosis : 
- Culture M Ashdoum!s medium 
Treatmant `- 
Inducti¢n phase’ 
Cefta due /Corbepenam X Luxeks 















LA 


Diasa’ Meliadasis m that rol 
C. (E car) Conse NI Ve far paf od 





Non althuggenic Speédes’ 
[ Normal Upper res pra tact Tora) 






v Gram negative diplococ 






V Nen -motile - N-mucosa. =N. favexans) produce 
V Non-spori -N.siCza — - N.subfova fPamanted 
V Strct aa — N- ladamka Colmnies 









(except Gonococa -> Facultative anaewbe) 






Biochemicals 



























Commensal vs Pathogenic Species Catalase positive 
* Commensals — Not capnophilic Oxidase posrttue "m 
* Comnmensals Gan grow apto 22°C UEUISe sugwis: cul suU utilise 
(Pathogenic Species : 35- 37°C) Glucose 
* Conmensals ` Nurinally non fastidious Only N: sicca > Juose 
* Commens : Do notgrowin celactive median p N.lactamica — Lactose 
Alluttlise Mattos except Amoco 





NEISSERIA MENUN QITIDIS 
Culture -lens 
Fathoni c speCles : — fastidisus - Stict acrobe 


= nomillic 
Spedal animal = A oy 





Require blood, hemin 


products for its growth E UGWS ublized 7Gluscise K Maltese 
- Blood. Agar ` V Typing based on Capsutar Aq 
— Chocolake Agar : - I5 caps war serotypes (A,B,C p. 
- Selechlve media. - DOY meningococal. disease is due 
(i) Thayer Martin medium (ncomuoin* to ^,B,C serotypes 
Glistin+ Nystatin) - Serotupe ^ : 
ul] Modified. Thayer martin/ New york aty * Agociated with epidermis 
"— «© MC — Meningococcal 
Vancomyint Colistin + Nystatin + Trimethoprim - serotype 6 n 
(i) Martin Lewis Medium -Both epidumic € outbreak 
Z Trans port medium : = otroty pec 
L) Stuarts medium. 1 sanisolid e Assoaated with outbreaks 
di) Amte!s medium * medium ~ SGrotype Xy v, W135 
(ill) Charcoalt Stuart's medium * Sporadic cases of meningococcal. 
better than Stuart s medium di&eas.- 
V Other typing methods 
* On the basis of membrane probeing 
For B Serotype» 
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VIRULENCE FACTORS 


I. Lipo oligo saccharide / Endotoxin: 
Amount of endotoxin — 50-100 times 
more cempared to other qvam ve 

2 Poly Zecharia capsule 

charida C 

3. Die emoria T 

4. Oubey mombrank protuns ? for B (K^ 

5. [rom binding proteins 

6. IgA! protease 























RISK FACTOR FOR DISEASE 





l A 1tuear 
LS 
I5 -25 urs 
2. Overaréwdung ' 


Haji piligri dormobmies , ve e 
3. Loir ohn cease up T 
4. laveller to Meningitis belt 


5. Smokes bac " 
6 Terminal Complomant tuctor, properdin, 
factor D dafiaiea) dica 


V 

500-600 times more reported 
+ lateddon with Mycopasma 

&. Recon, viral infec 

9. Hypogamma.globinenia. 
lo. Splnelamized patients - 


MENINGOCOCCAL DISEASE 


rn ——À 
Meningitis Menigecoccaamia, Both 
C Cov ) 407) 
presutanim 
(30-507) 
' Meningibis ` 
fever, headache, nede rigidi 
- Petechial [pux puric vashC&o- To.) 
* Extensive pur pwa. 
knownas P. Purpura fulminare 










- Mortality rate `. 407. 
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EPIDEMIOLOGY & TRANSMISSION 
newer ee Ane era em ee® 


Epidemiptegy ` 
= menigococcal disease reported World. 
wide. 
- meningitis belt — Sub sahan Arke 
(Medittarancan belt) 
E I : Humans 
- eC Caroge i ophanynx 
2 Inter epidemic period, ` 
Carriage vate’. 5-30). 
epidemic period ' 
Carriage mke’ 50-707. 


d e 


Transmission: 4 d hy 
Air borne droplat of nasopharun 
Secretion of tha dicare r m 


m 
Hemato genoh tne perineo 
T Eo of 


Onfachory rene 








* Meniqococcaemia - 
“Fever, head ache, abdominal pain , 


chills 
- Hemor h 
— Poor 


Io skin rash si 
iphual perfusion Lading 
d damy limis, tachycardia 


- Severe distast' 


DIC, Sheck., MuL& organ Tulare 
known as 
Waker house fried vichson. syndrome 


EN 


x Vre pan jaf nafte.. 


COMPLICATIONS 

- MC: Scarring of the necrotic skin 
NM - [D 7. — 

- Neurological K Psuehologic 
com im: T 
(Neurolagical = Deathess) 

- Fost menigococc al Reactive Disease, 
* Rave complication of menigococal 


: Immune Complex Mediated 
* Presentati.. 
Fever with 
? Arthritis (MC)/ 
> maculopapular/visulitis ya 
> lvitis / 
2 Pericarditis or poly serasitis 
" US Wideryo Spontaneous 
—- i 


TREATMENT & PROPHYLAXIS 
Treatment: 


- Doc : 3° Cephalosporins 
y 


IV. Cettriaxone /Cetp taxim x | weak 
(Blood. /CSF becomes negative within 24hrs 


- Incase of allergy & ie wie | 


Chemoprophylaxis ` 
- Recover tad or 
- Intimate & oy) house hold. contacts 
of the indax Ge 
* Health care workers exposed. tp resp. 
SZcye 6n 
- Adults : Ciprofloxacin -> Single. dose / 
Cettriaxons > Singa dose / 
Rifampicin > 4 doses in 2doys 
= aaant — : Ceftriaxone 
- Children : Rifampian x2 
Seius dag 
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DIAGNOSIS DF MENINGIOCOGAL DS- 


For meningitis - 
3 Speciman: CSF Sediment 


l 
DAAM s baining: 
Gram -ve~ lens s diplococi 
tii) Culture m blood Agar’/Chocolate 


“gery 


Moist Glistening colonies 
uii) PCR 
=> Specimen om 


Slide Agglutination / Latex agglutination 
Capsular Anti 
=} Deamwen: Skin biopsy Of therash) 
- Gram stainihg 
~ Culture 
- PCR 
For meningococcaluc ` 
Blood culture in Bain Heart Infusion. 
Brotn 


l 
Subculture in Blood. Agar &Checolakt Agar 
fox carrier : 


= Specimen : Nasophary nggal Swabs 
Prag 
Cultured inthe selective medium. 


Vaccine ' 

- Polysaccharide capsular vaccine, 

* Available as monovalent bivalent ; 
quadrivalent vacune 

* Again the capsular serotype AC, UY 

°” Conjugated, with Diphtheria toxoid/ 
Tetanus toxoid / CRM- 123 


Corrier protein 
ll 


Enhance the immuno genia 
7 Ouber membrane proteins based vacines 
* For Serotype Blas thir capsular Ay 
Show Moleavar mimicry) 
° Men B-F Hbp >? 3dase Schedule 


Telegram -@Latestpgnotes Mon BAC Bexsero Lick 





e Votespaadiazton 
Mpe joo p a. 
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NEISSERIA GONORRHOEAE /QONOCOCCI 


/ Gram Ative, bean /Kidney shaped diococi 
V Non -moe mS “re 

/ Nen -spori 

/ Nm- Caps 

V. Facultative anaerobes, Capnophillic | 

J 257 of gonecocct strains — Small cryptic plasmid, of unknown fundan present: 







Typing: Blochemiaals 
1) Am => For protein . Catalase tve 

°. Oxidase He 
* Utilise only glucose 

Por B1A For B1B 

y —Á 
more propensity to e On Chocolate /bwod agar 
se domi td i E 
infeci round. convex or umbenate colentes 


CON 
2) Auxotyping ? utilizing certain substrate 
(Arginine, Uracil, Methionine etc) 


AHU Auxotype — Slower growth Wp-| Type? Type Type 
— more tendancy to l l 
Cause disseminated dis - Brown, small -white large 

Arginine, Hypoxanthing , Uracil - shous -forms smooth 

p! auto agglutination suspension 

4) MLST & DNA quand - formod by - avirulent stas 
Virulant sains (Non piliated) 

Virulence fachos (piliaked) | 



















1. Gonoceccal upo oligo saccharids 
show moltouoy mimer : 
Resembles human. dicasphiqolipids 
Y 


- Basin of hast immune responce 








- Potes fom complermünb madiaked 
tS - 
2. Hii Pi brine ? inadhesion Also by maningococcua , 
3 Antigenic vaxtabioni Prewmococcus, H -influenza 


3. Por potan Forms. channd tor the 7- Transferring binding protein 
(Protein 1) uptake of nutrients (Top 1 &2) 
* Inhibits fusion with & Lacboferrin binding protein 
5050, This voll help intron. Scavenging 
e Anticomplemen | 
4: Opa protein —Adhesion among goriococ Antigenic variations : 
(Protein. n) & host cell- - Have multipla i 
eInvasion int» host teh esee — Interchange for exces 
& (RMD) — Reductinmoaddabe proton - Seen in Plin, Opa, ipo: PAM 
(Protein Ill) Associates lich the Por protein Mpe fan jut afr. 





GONORRHEA 
- strictly human disease 
- Sexual transmission 
- Reservoivr— Asymptomakic Carrier 


Urethra 
-|.P: 2-8 days 
Gomnorrhea in males’ 
- Primary site of Infection’ Urethra 

> Prostate > Epididymis 
- MC presentation | Urethritis 
~ Prestatis, Epididymitis 


~ Usually sympiorhadie 
In totaly ip ron iro discharge 2 Purwlent 


Gmovvhea in Tomas: 
s Primary site of infection : Grvix 


Nb 
Urethra & Bartholin 
(Urethritis + Gartholl n ib) 
-~ Vs m C (50-807) 
- Gom paints of purulent vagina. discharge 
wia X Urethral duscha 
-Cansprad tnuterus — E ibis, 
Salpinig itis 


- PID, Fitz - Hugh Urtiz 5 EUR 
"d (Perthepatitis) 
- Spreael to perineal tissues — 
multiple perineal m 


Convex 


WATER " PERINEUM 
- Anal sex’ Proctitts ( VER 
SC 


- Oraggitul. exposure: Pharyngitis 
Ouar Senagvrhea.’. 


Perinatal txansmission Autoineculadit 
JL 


Acute Comnjucti tis 
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BACTREMIA 
- — even withat, urogenital 


ae Por BIA Z AHU aux 2 
— Risk factors: | 
Menustruation& Terminal 
complumant: deficiencies. 
— Z/ayà of the infecbta = femala 
- Disseminated Gonococcal infecbon : 
() MC : Skin 


r/ Fustuar Nodules urticaria 
lasions + t Hemorrhagic Erythora. 
Component multiforme 


(t) Suppwative arthritis : 
Up ha al 


(il) Tenosynovitė 
(v) Osteo fnuyelin 2 Small joints of hand 
v) Meningtis / Epcos => Rare 


DIAGNOSIS 


- Speamwons’. Pus & secretions From the 
urethra, Cervix, edum, m juctia , 
throat or synov lal Elud 

ú) Gram MEA Gram ue diploacu 


di) Immunofi 


Antigen onions 
il) Guiture : Blood Agar /Chocolate Agar 
Seluckive media, 


















Thayer martin/ Modified 4^ martin 
UW NAAT ! Most sensitive 
Serology 6 Nob useful as gonococcal 


ANITIGENIC HETEROGENICITY 
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RESISTANCE TO ANTI BIOTLCS 


19 
Due to chvomosal mututins y K plasmid 






lb 
20-30% stwre 
V 





Pencillinage Penllin. " K^ f " 
indi iron 
N gonore” hoea poten ^ vüseme | 
(PPNG) (often axsountt—d with 
PPNG) 


TREATMENT OF GONNORRHOEA 
1. Uncomplicated Cyomococcal infection > (ettriaxone — in sinde dese 


Alternative ' 

- Cebin. 24 in IM single dose 

- Cettizo stre 500 ma in singe dose 
— Cefotaxim, FOO vrg | Singa fox 


AZITHROMYCIN lg CChlamydéa) 
2 MDR. Soins ' NomMYGN, Žo IM 
3- Dissaninated Gyonouxeadl infedimn 


* Arthritis , Tanosunovitis , Skin sim > Cettriaxone IMoy IV X 2days 


Y 


, 
Cefixima X 5 dau 
* @onocaccal menitis — Ceftriaxone IV K 2weeks 


* Gonoco«al endocarditis > Cettriaxena IV x Awedks 
4 Ophthalmia neonatorum 

Single dose of IV ceftriaxone (25-50 m4/ Ka) 
Prophylaxis : Topical 17. silver nitrate ‘sotti 


Mm 
Erytmremydn /Tebaaglne ointmant: at the-time of delivery 


Telegram - @Latestpgnotes 
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m QT, : 

- They belong to the order Spivochactales : 
Family < Spirochattucecae. > This contain brepmama. & Borrelia. 
Family :Leptospiruceae —  Gmtain Leptospira 
Family * Brachi pimcead — : Contain Brachyspira. 


TREPONE MA 


V Contain 2 speacs which are pathoynic to human 
l T pallidum. *- Variety pallidum. ~ Vaneral syphilis 
Varteb] endumiaum. - Endemic syphilis 
Variety per&enuae - YAWSs/FRAM BOESIA 
2. Tærateum : Cause PINTA 
V AIl the spedes are morphologically & antigenically similar 


TREPONEMA PALLIDIUM VAR- PALLIDIUM Non-pathagtnic treponenes 


- They are normal oal & genio 

V first discovered oe Shauwddin & Hoffman urtnary flora 

J Genuonhon mè - 30-33 hrs Eg: T. denticola 

V Killed, at 4°C in |-3 days, Hence we an T. macrodanticum | 
Yetriqerabe, blood fov 4 days D prevent T. phagedanis ` Reiter's stain 
transfusion Syphilis - T. refri gens * Noguchils stain 

These are cultivaba on cal free 

medium Known ag Noguch's 










MOR PHOLOGY | 

- Is a gram negati spiral organism 
~ (0-14 pp omg, O18 p broad E 

- It has tapering atends &spirals ave vequilarly spaced: Borreia- irregularly spud) 
E They have. ENDO FLAGELLA present at ‘periplasmic space: 
- Z4 lagala are present FE vmm 
- (t has CORK- SCREW motility 





DEMONSTRATION 
1: On wicrosope '. Negative inl, 
2. Dark field microscope 
Phase Contrast TUGYOSCO Pe 
3. Prolonged. CENSI ' 
Treponemes appear Kose pin 
4. Silver impregnation 





Telegram - ¢ | 


Fentunals «Gan LE VADITI Dt — Vetespacdiaccom 
for-films tor tissue, sections : Ve fap ae- 





CULTURE - 


— Obligate bazelular C.' tls genoma. ish 
, ^. Can't be ando mac te, 
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reetyicted - “+ contain less synthabk azyme) 
mediun - 


- I€ strain. qultivaked en. Rabbit testis ^ Nichol'sstain 
- Limited. replication, in NELSONS , EAGLE € MacCoy cell culture madum 


SYPHILS 


v Also called as French disease 
V itsa S.TD (Strict human pathan) 
J LP: 2-20 days á 


SYPHILIS - PRIMARY 
- Guled, Gy HARD/HUTARIAN CHANCRE 
- Fainless papule — ulcer with firm bas. 
ond vatseel vegular 
i-& Painuss non tender nduratec ulcer 
- Regina). Lymphadano algo pr 
(firm & non-tendor 
- Spontaneous resolution in 47$ wks 












SYeHtLt5- SECONDARY 
- This appear 2-8 wks afte the appearance 
of bh Chanae P 


m opecthy 
~ /. Papullr) Pustular rash 
' Start trom tunk & proximal 
extremes 
< I" V Soles ave. eflected 
-Z LUA lata. 
-In Axilla, Anogenital & oral musa 
hanes pela Seen aan! 
T : Si MS 
s rein of kepate, Repti 
syndrome , Meningitidts Arthritis , 
Pericstitis, Chote retinitis , Uveitis, 
lritis. So A ih a [S called 4% 
OLD GREAT IMITATOR 
(LATEST GREAT IMITATOR- Lyne diserte) 
- Resolves Spontaneously in,” few monins 


SYPHILIS - LATENCY 


mui Wwe bub no symptoms 
* Ear (aber: «Lu [? chancre, 
c 2 philis 





‘ARP: ARGYLL ROBERTSON PUPILS 







e Late latency’ >| yrs ot j0 re Telegram - @Latestpgnotes 








SYPHILIS — M 
- 407 untn oes D terit - 
IF appeays 5-30yrs ou Cir a 
4) Gummas Caranuloma)- l 
* MC manifestatio of 3° syphilis 
* MC site `. um 
Skin, ? punched 6 
Bones — Tractuxes 


Liver 
2) CNS : Néwrosyphilis 
6 due to 


Meningo vascular 
( dua to “End arteritis 
obl ibang) 
- EARLIER to appear 
Y 






Symptoms’. Hempparesis 
Hemiplagia , Aphast 4, 





blindness 
"m an 
Fovazepis of ingane Tabes drais 
P Rramaliby d/o Bladder in continous. 
A Affect Jo Paresthesia 
R Retexes UT) Wide gait: 
E Eye - ARP 
S Sensorium 
| Inteluct 
> Speech during 
(3) CVS 
End arteritis obliterans of wisa vasorwn of 
Aorta. 
y 
: Aoy tts » 
* Succular ATN pos 
^» Aortic Yt Kl Fore fon ju afr. 





DIAGNOSIS 


1.Gpid. standard text. Rabbit infectivity tat 


4 Micscopic methals: 
- in carly syphilis 

8. Pintgan detechon 
-in éayly syphilis 


- Done by Divect flumescent Ab testing 


Flowvescene, isothiowanate 15 used 
tor conjugation 
4. Serology :“ MC usel — — 
A- Non-troepmemal/Standard test 
. uod. - CARDIOLIPIN 
its an alcoholic ex tack of ox héart 


Tupes of Nm- Treponz mal test 


1. Wasserman's lest 
* Type of complement, fixation test 
erst test used to diagnose syphilis 
2- KAHN Test 
* Type of tube Tloccwlation test 
‘It's a preapitatien best 
3. VDRL Test 
* Slide flocculation test 
* Disadvantage : 
Require LODSCope 
- Inactivation of serum required 
- [ts an Unstable Antigen 
j Easy to use 
4: Rapid Paama Reagin (RPR) test 
> All the disad vantage of VDRL has been 
Overcome by KPR: 


j Lipoidal Ad Coated or carbon particles 


5. TRUS CTobdinz" Red. Unheated Test) 
* Aq coated on Thuidine Red, Particles 


od disadvantage of NTT’ are biologi 
fale positie, | 7- of total population. “wil 
give biological fulse positive 


A Aabe (lasting <émonthe) 
* Measles, mumps, malaria „chickenpox | 


Causes of biological foleg positive: 


viral hepatitis , Pneumococcal 
Yecent immunisation, Rearing TRI ere Nacolics , 


Acute HIV ioecbisn 





Fal positive Trepor 


' Arcgnancy & infedious mono nucloosis 
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- Leathin & Cholesterol ax added to 
T the antigenclb of cardiolipin 

- The whole ¢omalzx i5 known as 
LIPOIDAL. AG. 

* Ab deteded : Nonspecific Ab Wa 


in Ab 
it's formed as arvesult of gens 
which ar weard from damaged. 
_Supnilitic tissue: —— 


+ Aguscd T. pali duum. 
* Ab detecting ` Speufic antitycponemal Ab 
Types of Trepovemal tat 


J. Treponama, pallidum immobilization test 
Live txepongm4s t Serum * complement 
v 
Immobilisanm of Urpone meg are seen 
under dark field micros cope 
‘It's a complement based test 
* Not used now: 
2. FTA -Ats 
“Fluorescent Treponema Ab Absorbent test 
‘(tls Indwect Tluovesent Ab tet - 
3. TPHA 
* Alsocaled as MH&- TP - Micro 
hemag winaam if we doit in micro 
tide Wats i 
' Treponemal Ag coated onto Sheep K&C's 
J 











iX with pt's saum -? Aggutnanm 
4. TPPA 
* Treponema patidrum. Particle 


Kaglutination 
Trep Ag coabed. onto gaan particles - 
b. INDIRECT ELISA 





Lume's disease 








* Ab titre in biolaycal Tals positive - «e 
B. Chronic m era ii 


SLE, Lepromatous leprosy, Collagendo 


anan Ges 
Autoimmune. ` dissi wlow 
a Mpe fan pud ode 


sh sa hse points regarding Serological Diagnosts: m 
- lE become positive, |0 4B after the appearance of chancre- 
- Fiet test to become positive - F TA- Abs 


- For A of syphilis - 2-step approach 


a) &yuening - with NTT CVDRL/RPR) 
(b) Confirmation - with TT (TPPA/ TPHA) 
i DM updo witha NTT - after 6 month Look fora 4fold full in Ab 
ite 
.* Treponamal, tests wman positive years after sucesstil trrabment:- 





= Sensi bvity " = 
TT : | 957. 
NTT lOO Y. 70-137 
* Most sensitive . F TA -Abs 
" Seti 


TT ~ 96-207 MOST SPECIFIC : TPPA>TPHA 
NTT - 24-297. 


DIAGNOSIS OF NEUROSYPHILUS 


. Detect Antibodies in tha pts CSF. 
VDRL-CSF = : "Mast Specific 
FTA -Abs -CSF : Most ensite 

* Molecular methods : PCR sr nudes 

probes 


NON - VENERAL TREPANO MATOSIS 


- Also known as Endemic treganomatosis 

- Transmitted by contact of Mucus 
"membrana /pre cutaneous expesuxe. to 
astm of the diae 

-|[.): 5-IO 

- No «aenital Dansmissio=n 

- CVS/CNS involvement -Very vare 


TREATMENT OF SYPHILIS 


: DOC ; fendillins 
- Early syphilis : Single dase of Borzathi 
Feryollin. 
* Late syphilis / Syphilis of unknown 
dwakon : 3 dos of Bemathine penaillin 
' Fenallin wr Doxyaycling X 2-44 wks 
* Pregnant tamale : 
Penallin (Barzathine) only 7? if allergi 
w pencillin -> Desensitéation required 
+ Neuxosy phili : 
Aqueous bine panalin x2 wks 
If allergic? desensitisattm 





















* Usually gots unnoticed — * Mucus pitches — * CNS nee i 
re 
2. YOWws  Ülcaruüna exta-genital + Kash * Guummas known, 
chancre “called * Mucus patches as GUNJA 


Corgan * Mother ys like (destroy noe 
Skin (dion. tcan cartilagz) 
Telegram - @Latestpg Tio lue. tho underly ; = 


AR: Lichenoid, / Porta form. exa. «| - a 
genital A hana stunt fein (Sn ~ Moloipedsarom 





Treatment : Single dose of Azitbomyoin or Berzathine Pencillin . 


- Only Yauss is reported from india among tha thvec, but it has been eliminated in 
wl in 7006. | 


= Leplespia i l enel; em 


V IC hos (0 meum ee a / MC 
| L- ngudhi / 


further divided into 726 groups — 2250 serotu pee /serovars 





' Gam negabve Spiral * Dark field.  microscopa 
: 6-20 - long * Negative Stalni 
" 0-01 pu bread : Silver impregnation 
* Endof lagallake 
CULTIVATION EPIDEMIOLDGY 
1. Gerum media, `- — mast important YES voir > Kalz 
0) EM, JH — (ther. reservoirs’ 
? “alk My These media — j wild — Domestic animals 
C) Fletcher's | ether liquid/smisae S Lows, plus, Sheep) 
d) Stewarts " / = Aaymptornatic colonization of 
Collecting tubule of Edna 
Leptospira grows just - MODE OF INFECTION 
| .. bereaththe surface Rroutaneous/nucus membrane exposure 
DES mé of medium tp wine contaminated water. 


~ DISEASE COURSE : | 
| LOy. : Asymptomalic 
DING&ER'S RING 


607. : 20-465 7. : ANICTERIC FEBRILE 
ILLNES 
- IE takes Suxks - 3months Tr qrowt Soy. | WEIS DISEASE 
2. Cherio-allantoic membrana ^ of 


OY 
| hen's egg ICTERO- HEMORRHAGIC 
3. lota periconza. Guinea pig FEVER 
(noculathon 


LEP TO SPIRES Step of the MC i 
Zoonatic infechioyv'tn the world - T ME 
Hye dns jd n 


WEILS DISEASE T" "pen = 
- LP: 2-todaus (172 weeks Ut pespeatic ANG 

- [his is a. bi asic Cliscase ^ | 

Stug of Backremia’ 


a cbere. | By Microscopic Agglutination 
* Charachterised by Nenspeatic symptoms 











- uu Test (most spexifid 
Fever, ia, Artha, only in Keterence Lobovator]- 
Seen in 1% WEN: Jj Gre vi MENT 
mmLun ical. stage ((n 2"4 week - mild, disease 
Hunde Oral > Doxycuclina 
+ | ampicillin yf an 
Acute Renal fay Lure Amoxicillin 
+ - Moduake / Severe, clistisl 
Hemorrhages V. Pencillin/ Ceftriaxone/@totaximg 
< Mortality — (07157. Doxyoy cling 
Diagnasis: — - Prophylaxis 
1. Blood, — Positive only in 1° week. Given for Sew é workers 
- Dark fild microstopy Abby toi wor kus 
- Gu&ivabon. Rice fidd farmers 
- Animal inoculation Vetenarian 
- NAAT ’s Y 
2. Urine — Posikive in Second, week Daxucucline 250mg weel 
- DFM Azithromycin 25 UJ 
reser e TT Leptzepiresis is tha dieat assented wi 
- ^ni ogenia, DTG IS IS Q&SOLL wil 
- NAAT's 4" E p» - Rats 
3. Serology :— Fesitive in Kcond week. Rice telds 
Ui) Genus um tests Raindeull 
by CFI/IFAT 
Compliment Fixation, test/ 
Indirect fluorescence Ab tet) 


PaToc 1 strain of Leptos pira. 
biflex 


OL 


BORRELIA 


V Causes : Relapsing fewer, Lures disease 
J Gram — pial E 

V M Spira 

V &-Z0 ! 

/ 0.3- 0-5 qu bead J thicker 

/ Endotlagallate 
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Kelapsing Fever 
- Occurs ducto Antigenic vanation 
2 type’ 


. LOUSE BORNE dapsing Fever |. Tikbornae Redas y) fever 
: EPIDEMIC Ke(apsing Fever * ENDEMIC Relapsin ver 


' usati organ ' Gaused by (5 Species . 
4 B. a | 
Bovralig. Recurrentis B-herms| 
B. turiatag 
B. duttmi 
> Vector > Body louse * Vedr Soft, tick 
CORNIT HODORUS) 
* Strict humar pathogen - Reservoir — Rodents 
No Yeservoir 
* Mode of infcocione * Mods of infection 
i y 
Fees inoculation Bite 


Rroutineous / mauus. membrara | 
| Severe diae with |-2 relapses * Milder díseases with 5-7 rela psa 
i Morteuiby ? 4-407. ° Mortality -AÍ7Z. 





- Remibting Relapsing Fever - In louse home relapsing fever 
- JP > 2-10 days 


- Severe diseare | 
Jaundice 











Singe-dese of — Tebrxcycling/Macolide 





Hemorrhagic manifes ~ For tick bome velapsing fever 
InaiGis 
la. 
Diagnosis `- Tecraycline/Macrolida 
1. ` Blood (ebrie stug) - ln. CNS involvement 


0) Wetmounts 

üi) Glenéa. smeav 

(i) Culture BSK Medium. 
(BARBOUR STOENNER KELLY) 

Ui) NAAT 

()) Serology  Notusetul 

(Because of Antigenic vartatior) 
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Noavenouds penotWtn. 
and qenerah'ov.. Gepnalosporin 
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LYME'S DISEASE 


V MC Vector bone cliseasein USA 
V Causative agent: 
B. bum dorferi > In Us 
B. are lli 
B. gartnil " 
V Vector ~! IXODID Species (Hard tick) 
V Reservoly Rodents , Deer 
V IP : 3-32 days 


EUROPE 


PRIMARY STAGE 
hema Chronic migans 
"yum noc y 


(60) 
Bulls Eye Rash 


y 
Kesolves spontaneously 
SECONDARY STAGE 


y 
Alsoknoum as Stage of Dissermmnahis. 
or Latest Groat IMITATOR 

* 6meralcsed. Lymphadeno 
* 2? annular (esionis (EcmM like) 
‘Migratory arthralgia & Mgalgta. 
(Cn Meningitis 

= Lymphocybasis Fin CCF 

IgM, IgA Y6 


Cardi 
Fluctuating A-V Blacks 
After several years oflatena) wads to 


TER TIARY STAGE 
- alsoknoum as Sage of Persistence 
() Crremic Symmetric poyartmmtis 
T MC in Knee 
(ll) En halopathy | 
Crbnial nerve palsies 
Cerebellar Ataxia 


iy Adodamatios cenam. f Rare skin 


atrophicons 
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DIAGNOSIS 
(i) Blad, > IN primary /Secondary 444 
L 
BSK. Medium 
i) Serology? MC used for diagnass 


(à) Screening — By ELLSA/IFAT 
(6) Gnfirmatin > uestem Blot 

















coat beral 

of noice  Doxucu cung 

"M Jd Zuks to 2monthe 

e CVS/CNS Involvement 
y 





IV. Ceftriaxmne 


(oy) 
Pencillin for 2-4 wks 





e ram - @Latestpgnotes me 
lesions a 


R Woe par pad wafer 






V Gram rugative coccobaalli 
4 Nm- mot 
4 Obligake intracelular Vnde: Properties of 
Fi tavable Virus 
(through standard, pore size of bacterial fiae) 
V Contain DNA & RNA } hence classified as 
V Respond to antibacterial. BACTERIA 
V Lack Mmuramic acid in their ce wall 
V Also known as * 
x ENERAY PARASITES: ` Theylack enzymes for ATP Synthesis 
x BASOPHILIC VIRUSES : ` They form basophilic Inclusion bodies 
X PLT AGENTS . * Thy cause 3 disease 








- Rickettsia 
- Mucobacberium pral 
= P ii solider 
- Spirillum minus 
RAT BITE FEVER /SODOKU 
- Trophéryma, whipplei > 
WHIPPLE'S DISEASE 


PSITTACOSIS = LYMPHOGRANULOM/A TRACHOMA 
VENERUM 
V AlSpeges of Chlamydia share same LPS Antigen but have pedes specific 
Outer Yvumbrane proteins 


LIFE CYCLE. 


- Biphasic 
Elementa Retiqwlate B 
V E -— J " Reticulate Body 
* Exbacellular, infectious * ntra cellular, NM infectious “sma 
- Metabolli cally inacbive * Metubollically Cacbive Nucleus 
y 
* Binds toeg ov.cell * Undergoes binary fisstorL | 
cite A and becomes ; 3 


Y 
eT ae - Produces l00-500 elementary — 
* Inside Endosomo inhibits Collies - B19 covers 
phagosome - Wysesorne fuin — PCN 


andtorms RETICULATE Body * Reltasu by Lysis 


x The veticulate body becomes large (binary fission) gcovers the nudes Whe a 
clock, Haxe the name CHLAMYDIA moaning CLOACK 


Telegram - @Latestpgnotes 
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STAINS 
- Gram stain IS not used 
: Stains used’ 

Giemsa, | 








CULTIVATION 
- (Non, cultivata on cell free media 
— Go grum in: : 
() Guinea pig: Meno not used - 
(il) valk sat of Hen's ^ 
(ii) Cl lines: Thatar irradiated / 
antimetabolbe 





Basophilic inclusion 


imi zx 
Giminz D 


Casteneda. 

Machiavello added. 
C. bachomahis t C.psitta =? Hela +Mc Coy 
C. pneumonia. — Hela ,McCoy, 6H K (Baby 
Hamster Kidney), Vero 


* C. trachomatis inclusi badies antuin 






IODINE STAIN CAN BE USED 


C TRACHOMATIS 
- Divided, into 2 biova% 


TRIC Biovars L&V Biovars 
J V 
^, b, Pa, C = Trachome, Li, L2, L3 
p—K = Genital cChamydiasis i 
* A, B, Ba, C Lympho granuloma venenum , 


- causes trachona —Kerato Coructi vitis Proctocolitis 
- Inclusion bodies — HP bodies 
(Halber steadter Prowazek Bodies) 


D-K Gervas 


- Strict human pathoger D-K (females) 
- Reservoir : Human © Urogenital Tact - Genital chamydiasis i females 
MC bacterial STD - .P- days 
MC cause of urethrius - $07 — Asymptomatic 
(Non- Gono coccal) - Urethritis, Cervicitis - MC Manifestation 
MCE of Ophthalmia vitonaturwn - Endometrit's, salpingitis, P1-D 


MCC of Reactive arthritis 
* Fitz- Hugh Curtis Syndrome, 


D-K (Malts) * Genital Chlymucuzsis —? 

- GenitaL chlamydiasis inmates MLC of P.O” + Infertitity 

-LP :fdaus l * They also cause > 

- 507? = “Asympbonabic | Ectopic Pregnanaj 

- Cause urethritis, epaumitis J proctitis Spontzuvous abortin 
Reacbive arthritis LBW infants 


- Symptomatic males 3 Use of oc P's  T therisk of Chlamydiasis 


dys urA, wethal digarg.: pre pubertal + pastat 


— VaginitS) Vetespacdiccom 
. Ve dn pi 
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D-5 in pregnant women 


L, Ferinakal Gensmiss ion L 
10% risk — Infant pnewnonia 
D-K — Causes Swimming pool Conjuctivitts 


507. visk— Inclusion cenjuct vitis 


TREATMENT (D-K. SERDVAR5) 








DISEASE. . DRUGS 
DIAGNIOSLS - Uncomplicated Gynital. - DOC : 
Chlammydjasis AZITHROMYCIN flg) 
(i) Specimens ' Endourethral swabs, vaginal Sing 
swabs, Cervical sauping , - Alternative ` 
Conjuctival scraping, DOKYCYCLINE/ 
Urine sedimant ERYTHROMYCIN/ 
i) Giemsa stain: &agophilic Indusion Bodies OFLOXACIN 
ü) Antigen detection? —lmmunofluorescence for 7days 
WW) Cultwation : Yolk sac/ Cdl ines Complicated Gerfital - DOXYCYCLING/ 
v) Serology - useful in invasive disease Chamydasis ERYTHRO MYCIN 
(PID/ Infant pnewmonia) for I4 days 
MOST SENSITIVE METHOD: Swimming pool > Singe dese 
Molecular methods. Probes EY) NAATS Coriuchva AZITHROMYCIN 
Ne otal 
(1) Conjuctivids f ERYTHROMYCIN 
di) &uumonia, for 4 days - 
LGV 
— Zgerovars 3 L, L2, Ls 7 Swt human 
Pathogen 1) Sæcimen ^ Susans / Exu dae, 
| Lymph noda blo psy/aspirake 
mast comm cause of LAV i) Giemsa stain : 
Sexually transmitted disease MIYAGAWA BODLS/ &RANULO CORPUSCLES 
LP * £-30days iii) Antigen detection: 
- PRIMARY STAGE : Fainless genital. papule Immunofluovescence 
V (v) Cultivation’ Yolk sac/ call unes 
Ulcer — KesouAbim «^ Tdaus L> most Apeafic 
SECONDARY STAGE: i) Molequtar methods ` Most sendtve 

* Regal Lymphadeno = Buboes | |H) FRIE's TEST: 

* Inguinal Lymph m — & Intra dermal test using buco pus ervat 
Matted with inguinal lig below it's a Ny persensibivily ran 
Mere pe not used due to^ +ve values: 

* Lumphnodzs ulcere. 

-TERTIARY STAGE’ few month to yeäis ea mones E 


“Genital Elephentasis Cueto block of lymph) WR Vokesnaediacom 
Eg: ESTHIOMENE > El phantiasis of vulva. > yi RO OCT 


CHLAMYDIA PSITTACI 

















- zoonotic Infection 
-Reservoir : Psittucthe birds (barota) 
Non psittadine birds (pigeons) 

- Møde of infeattsn : 

* Inhalation of Aerosols fdried fagces/ 

body fluids of infected birds 

* Rarely by parrot bite 

Prim arly occupational digot —? 
Vetenartan/Pet snop owners 


CHLAMYDIA PNEUMONIAE 


- Stict human 
- Also known ROAR Agent 
- | serotype only 
Lp -— m 
Pharunaitis, bronchitis 
Pula: Calor. of Mica 
(ved. Pnzumoria) l 
- Chronic infection ‘= Athneroscaross 
(CAD+CVD) 
= Asthma 














- Treatment: 
DOXYCYCLINE/ERYTHROMYCIN 
X SU els 
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PSUT7ACOSIS /ORNITHOS(S 
Atupia prawnonia (U/L or B/L- lower 
hs infityation) 


? Go mildly productive/dry cough. 
Spa. um 
-Compta : Septiemia lading to 
1) Feri/ Myo rere 
2) Meningitis /Encepnalutis 
3) iol Uis 
4) Fyaonephntis 
DIAGNOSIS: 
ci) Speman. S J BAL abate - 
alveolar Lavage), Lung blo 
li) Giensa stain: imi I 
LEVINTHAL COLE. LICLIE &ODIIES 
| .... (Indlusiori Bodies ) 
( Antigen debectton *Immunfluoresene 
iV) Culture: BSL-Ill LabCBtasafety Level) 
W) Serology. Mast commonly use 
&J Molecular methods : SENSITIVE 


TREATMENT : 
Doxycycline /Erythromycin xB weeks 


mame Kickelisia 8 elated quieta, e 


V Gram -ve, COCcobacill; 
/ Obligate intracdlufar - EXCEPT BARTONELLA 
V Arthopod. tdansmitted -EXCEPT coxiELLA BARTONELLA HENSELAE 
NEO RICKETTSIA SENNETSIU 
/ Endothelial cell localize - EXCEPT EHRLICHIA £ ANAPLASMA 
V Fever, rash, Vasqulttts - C/F 
Never seen m Q fever 





- Machiavello 


mi [retaso a) Labanimals - Geia 
Balis 


CULTIVATION $ 
Noncewti vable on cellfiee medi 
EXCEPT’. Bartonella thocolate/ B A) 


b) Yolk. sal - Men's ead 


4v. LOW 
c) Cell ines - Hele, $ We fs pu a. 





RICKETTSIA 
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Causes ` a) Typhus group WSpottcd fever group CSFR'S) 
TYPRUS GROUP: 


DISEASE 


GOAL FEVER. 


Endemic 


CAUSE 


kii 


phus R-mooseri 
MURINE TYPHUS mowbyphi) cat fua 


VECTOR — MOI RESERVOIR CE 
Epidemic tuphws R: prowaze- Body louse Mucous Man & Flying Fever Rash 
k oP á c Membrang / Squirrels d (Starts at trunk) 
Skin breaks Myla, delirium, 
to lus Stupor oY corna. 
feus 
Rat flak faeces or Rodents Milder 
bites L> latenaj 
not present 


Epidemic — can 
ypus 


SPOTTED FEVER GROUP 


DISEASE. 
* RMSE 
(Most severe) 


+ Indiy Kenyan 
Tick typhus 
© Bouttén euse 
fever 
* Rickettstal pox 


CAUSE 


R.nickettsii 


R. emori 
R. emori 


R- akart 


VECTOR 


become latent _, Reactivation _, called as 
in human 7 disease 7 


ERILL ZINSSER DS 


(after many yams) | RECRODESCENT TYPHUS 


MOI 


Hard tick Bite 


Hard tick 
Hard tick 


Bite 
Bitz 


Liponyssoides Bite 
MUUS 


RMSE =Recky mountain Spotted. fewer 


SCRUB TYPHUS 


* Also called ase CHIGGEROSLS 
' Coused by Orientia tsutsugamushi 


* Vectors 


Chiggers of mites Carral form) 
y 
TROMBICULID mites 


* Ravos : Rodents K Birds 
- Mode cC infection ` Bite of chiqqars 
« Clinical features ` 


ESCHAR,fever, Truncal Kash 
eralised/ Regional lump 


t 
,m alqia. ; 
- (OLatestpgnotes 


- MC Rickettsial infect in India: 


Ocrub typhus 


RESERVOIR — CAS 
Rodents Fever, rash (starts 
ot palm, & Soles) 
Hem © 
Rodents Eschar 
Fever / Rash 
Rodents Eschar fewr, rash 
Mouse Eschar, Fever, Rash. 
self limited 


ZOONOTIC TETRAD: 
Establish microfous of infection 
when tnes things comes together 


1) Orientisia ts utsugamushi 
2) Chiggers of mites 

3) Rodants € Birds 

4) SCRUB VEGETATION 


wv 


lar LOW 
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DIAGNOSIS 


1. Skin biopsy rash /Eschar => Giemsa staining 7 Basophilic iinc(usion bodies 
2. Blood sample (Cultivabin)? O) Intra peritoneal Quinga pq inoculation 
4 


Scrotal inflammahon 
[called as Neil mooser/ tunica Reachori] 





() vein Scrub ty phus 

(i) if Scrotal NZcrosis — RMSE 

(ill) tvein R- typhi, R-conori, R: Akar 
(j -ve > Fever 7 R.prowazekii 


(b) Yolk sac inoculation. 
(c) Ce line culture 
3. foro 
à) Weil Felix reaction: Heterophile ^qquuanatio1 l lube agglutination test) 


OX-19 of P vulgaris | OX-2 of Pvulgans OX-K of P-mivabllis 
+ = 






Epidemic typhus +++ 

Endemiác [Am T CPG 1/— = 

Spotted. fevers ++ +4 B 

(except Kick pox) 

cond Typhus | = = | + 

Deae speatic Abs : TREATMENT : 
- [FAT of ELISA DOC > Doxycuclina. 
Alternative — 







COXIELLA BURNETTII 


- Biosafety lavet -i1 CBSL) ona 

- Survives holder method - | 

7 Survives in envionment as anighty TEOSE 
fom UL MESI E 


Chlorum phanicol 
SULPHONAMIDES ~ C/T 





- PHASE (ANTIGENO VARIATION 
5 Host — Phas i antigos (i) Acute Q Fever : 
Call lines —? phase ii antigens * Fever, chills, Myalgia. 
-Kash absent; ‘ Resolves Spontancously 
- Causes Q fever (Query) - zoonoses Ui) Lere Q Fever ` 
4 ' ^ £f. of indinduals 
milk £plazenta. — Domestic animals - Interstial pnauumonia, Hepatitis 
Ccows,Shaep,gas] Risi fach for chronic : 
- MOL 7 Raw mil, inhalation ofaercsols " HIV 
Percutaneous 


: ceder e. Prosthetic haart, valves 
Telegram - @Latestpgnotes : Ch NNEC iA, 


ena. i, 
Viejo onte 


CULTURE -ve ENDOCARDITIS > Large modular vegeta ^ 


DIAGNOSIS 


- Acute : 1) Bleod. - shell vial culte. 
Yolk. sac culture 
i) Sevelogy - M used 
-loM ttt, 






-4 fdd Tin Ab-titve 


-p/w agua & 
oen walescent saa. 
‘Chronic: marked f titre of Tg +t 


BARTONELLA 


Bartonella henselae 
~ Reservoir - ak 


- MO( : Gat; ick on abridad skin, cab bites 


ar scratch 


- [n NON- HIV patient > 





nih Disease 


Cot 
* Fapu2/ Fuste t Ipsilateral Regional 


Lymph — 


- IP 2 B-lO | 
* Gpovitanosus  Yesolu duri — I7 S uxeks 
DIAGNOSIS 
Biopsy of Papale ? Warthin 


Silver starn 


Y 
Clurps of pleomorphic 
bacterta around 
pi endothabial cells 
-IN HMV &) Patients: 


L, MCsite ? Skin > | 
Bacillary Angiomatpss 
L 


Resemious Kaposi SNM A. 
Other sites ` 

LIVER > Eacillary hepabibs 

SPLEEN > Paalla spleni6s 

MULTIPLE -> UM Peliosis 
DIAGNOSIS : 

suma. o Gtrsaatch dis - 

TREATMENT: 


ERY THROMYCIN/DOKYOCUNE 
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TREATMENT 


Acute :Vepaliliser pneumonia 
— DOC DOKYCYCLINE 
X 2A uJedss 





Chronic - 
DOXYCYCLINE t HYDROXY CHLOROQUUNE. 
(GY) 
RIFAMPICIN 
(v) 
CIPROFLOXACIN 
fx 2-4 Years. 


- Reservoir : Only man 
- CGE : Rvar, headache, tuncal rash 


: Moll agr: pe 
S 

Die GEL pit 

~ Diagnosis: Sero(egg C ELSA) 

- RK : Doxyyycline 





EHRLICHIA & ANAPLASMA 


— intracellular Inclusion Bodies ^ 
Mullberry shaped kja Mma 
- E. chaffeensis : Human mmoytic 
Ehrlichiosis 


~ A phagocytophilia.. Human granuloajtic 


Ehvilichiosiz 
-Neorickettsia seonnat su : Fish ingestion. 


Gnnetsu fever 
- The vector of PE two is HARD TICK 


Telegram - @Latestpgnotes 


D 


. Mpe fan past afer. 


Following pdfs notes are available free — 

1 =. marrow edition 4 notes(latest optha notes also available) , marrow qbank , 
marrow pearls 

2-» prepladder notes, prep rapid revision 2.0,prepladder treasures, prepladder 
snapshots 

3-» Notespaedia devesh mishra pathology notes, notespaedia marrow Ecg, 
Notespaedia elite optha, notespaedia Dilip sir medicine notes, notespaedia micro 
pure, notespaedia pharma pure, notespaedia ent pure 

4-» egurukul - - »aswini Kumar anatomy notes, dermatology notes, medicine by 
thameem sir, ortho notes, physio notes, radio notes(all by notespaedia) 

5->all standards books and review books 

6-» Visit notespaedia.com to buy hard copy and soft copy notespaedia notes 
For more latest notes, join the telegram channel @latestpgnotes 

For neet pg discussions join telegram group @neetpgdiscussion 

Click on link below to join our telegram channel 


Click here 


Click here join 





For more latest notes, join the telegram channel @latestpgnotes 
For neet pg discussions join telegram group @neetpgdiscussion 
For group discount upto 40-50% on any lecture app or individual 
app dm @drnash1 


Telegram - (QLatestpgnotes 


